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The  new  ICOM  IC-735  is  what 
youVe  been  asking  for... the  most  conrh 
pact  Bna  advanced  full- featured  HF 
transceiver  with  geneinaf  coverage  receive 
on  the  market.  Measuring  only  3-  7  inches 
high  ty  9.5  inches  wide  by  9  inches  deep, 
the  IC-735  is  welt  suited  for  mo  bite, 
marine  or  base  station  operation. 


It's  a  high  performer  on  all  the  ham 
bands,  and  as  a  generaf  cover^e  re- 
ceiver, the  I0735  is  exceptional  The 
[€-735  has  a  bui!t*in  receiver  attenuator, 
preamp  and  noise  blanker  to  enhance 
receiver  performance.   PLUS  it  has  a    ^ 
lOSdB  dynamic  range  and  a  new  low-"" 
noise  phase  locked  bop  for  extremely 
P  quiet  rock-SDlid  reception. 


The  large  LCD  readout  and  con- 
venientty  located  controls  enable  easy 
opa^ation,  even  in  the  mobile  environment 
Controls  which  require  rare  adjustment 
are  placed  behind  a  hatch  oover  on  the 
front  panel  of  the  radio.  VOX  controls, 
mic  gain  and  other  seldom  used  controls 
are  kept  out  of  sight  but  are  rmmediatefe_ 
accessible.  '• 


P=^  Do(lar-for-do(far  the  IC-735  include^" 
L  rriore  standard  feature$...F?VI  built-in,  an 
HM-I2  scanning  mic,  FM,  CW,  LSB.  USB, 
,  AM  transmit  and  receive,  12  tunable 

r  memories  and  lithium  memory  backup, 
program  scaa  memory  scaa  switchable 
AGC  automatic  SSB  selection  by  band, 

LRF  speech  processor,  12V  operation, 
continuously  adjustable  output  power 
up  to  too  watts,  tOO%  duty  cycle  and  a 
deep  tunable  notcfj, 


A  new  irne  of  accessories 
is  available,  including  tlie  AT-f50  elec- 
tronic, automatic  antenna  tuner  ^d  the 
switchfng  PS-55  power  supply.   The 
IC-735  is  also  compatible  with  most  of 
ICOM's  existing  line  of  HF  accessories. 


Hue  iC"73  ■;  at  your  authorized 
ICOW  dealer  For  superior  performance 
and  innovative  features  at  the  right  price, 
look  at  the  ultra  compact  IC-735. 


ICOMi 


First  in  Communications 


ICOM  America,  Inc.  2380-ll6lti  Ave  NE,  Bellevue,  WA  9^)04  /  3331  Towerwood  Drive,  Suite  307,  Dallas,  TX  75234 

stated  speollcattorii  aje  appro^maw  and  aibject  to  cfiange  without  noticse  of  obtigatJori,   AM  iCOM  fades  sk^ificanrly  exceed  FCC  feguMibm  ^jmiting  spyrtous  cmrssjons.   735435 
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HAM  RADIO  OUTLET 

6  STORE  BUYING  POWER  ! 


TOLL-FREE  PHONE:  800-854-6046 


ir4C L DO tNG  ALA3KA  AN D  H 4W Al I   CALir  jusd  4nc£DNA cuSTO*«fs call  on  viSiT  ST. 


SivOu 


■  FREE  SHIPMENT 

MOST  ITEMS  UPS  SURFACE 


ICOM  HAND-HELDS 


AT  GREAT  LOW  SUMMER  PRICES 


IC-02AT 
IC-04AT 


/      IC-2AT 
IC-4AT 


IC-3AT  ^ 


ICOM  IC-735 


A  BRAND  NEW  HF  TRANSCEIVER 

WITH  ALL  THE 
FEATURES 

THAT  MAKE  IT 
A  TRULY 
OUTSTANDING 

BUY! 

CALL  FOR  PRICE  AND  INFORMATION 


IC-37A 


220  MHz's  BEST  BUY! 

REGULAR  $449 

SALE!  $299.95 


I  ICOM  I  LATEST  EOmON 

3200A  DUAL  BANDER 

COVERS  BOTH  2  METERS 

and  70  CM 

NEWl 

CALL  FOR  PRICE 
AND  INFORMATION 


ICOM 


Regular  S799 

h.\SALE!  $629.95 


R-71  A 

SUPERIOR  GRADE 

GENERAL  COVERAGE 

RECEIVER 


BOB  *iflS£^'  *iAj 


BOO,  KTTOH  «!iMP.« 


800-854-6046 

CALIF.  AND  ARIZONA  CUSTOMERS  CALL  OR  VISIT  NEAREST  STORE 

PHONE  HOURS:  9:$0  AM  to  B:$0  PM  PACIFIC  VME, 
STORE  HOURS:  W  AM  to  5:M  PM  Man.  through  Sat, 


SHIPMENT 


mas^ctiaige 


ANAHEIM.  C A  92a01 

2620  W.  La  Palma, 

(714)  761-3033,  (213)  S60-2040, 

Between  Otsneyland  &  Knoits  Berry  Fafm. 

BURLINGAME.  CA  94010 

990  Howard  Avb., 

(416)  342  5757, 

5  mHes  south  on  101  from  San  Fran,  Airport* 


OAKUND.  CA  94600 

2811  Telegraph  Ave., 

(415)  451-5757, 

Highway  24  Downtown   Left  2ri:h  off-ramp. 

PHOENIX,  AZ  85015 

1702  W.  Camelback  Road, 

(602)  242-3515, 
East  of  Highway  17» 


SAN  DIEQO,  CA  92123 

5375  Kearny  Villa  Road, 

(619)  560-4900, 

Highway  t63  and  Clairemont  Mesa  Blvd. 

VAN  NUYS,  CA  91401 

6265  Sepulveda  Blvd., 

(SIS)  98S  2212 

San  DSego  Freeway  ai  V^c1o^y  Boulevard 
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THINGS  TO  LOOK  FOR 
(AND  LOOK  OUT  FOR) 
IN  A  PHONE  PATCH 


•A  patch  should  work  with  any 
radio.  AM,  FM,  ACSB.  relay 
switched  or  synthesized. 

•  Patch  performance  should  not 
be  dependent  on  the  T/R  speed 
of  your  radio. 

•  Your  patch  should  sound  fust 
like  your  home  phone. 

•  There  should  not  be  any  sam* 
pling  noises  to  distract  you  and 
rob  important  syllables.  The 
best  phone  patches  do  not  use 
the  cheap  sampling  method. 
(Did  you  know  that  the  competi- 
tion uses  VOX  rather  than 
sampling  in  their  $1000  com- 
mercial model?) 

•  A  patch  should  disconnect 
automatically  if  the  number 
dialed  is  busy. 

•  A  patch  should  be  flexible.  You 
should  be  able  to  use  it 
simplex,  repeater  aided  simplex, 

or  semi-duplex. 

•  A  patch  should  allow  you  to 
manually  connect  any  mobile  or 
HT  on  your  local  repeater  to  the 
phone  system  for  a  fully 
automatic  conversation.  Some- 
one may  need  to  report  an 
emergency! 

•  A  patch  should  not  become  er- 
ratic when  the  mobile  is  noisy. 

•You  should  be  able  to  use  a 
power  amplifier  on  your  base  to 
extend  range. 

•  You  should  be  able  to  connect 
a  patch  to  the  MIC  and  EXT* 
speaker  jack  of  your  radio  for  a 
quick  and  effortless  interface. 

•You  should  be  able  to  connect 
a  patch  to  three  points  inside 
your  radio  (VOL  high  side,  PTT, 
MIC)  so  that  the  patch  does  not 
Interfere  with  the  use  of  the 
radio  and  the  VOL  and  SQ.  set- 
tings do  not  affect  the  patch* 

•A  patch  should  have  MOV 
lightning  protectors. 

•Your  patch  should  tie  made  in 
the  USA  where  consultation 
and  factory  service  are  immed- 
iately available. 

ONLY 

PRIVATE  PATCH  III 

GIVES  YOU  ALL 

OF  THE  ABOVE 

BEWARE  OF  INFEfHOR 
IMITATIONS 


N 

E 
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PRIVATE  PATCH 

SIMPLEX  SEMI-DUPLEX  INTERCONNECT 


With  an  amazingly  low  price,  the  all  new  PRIVATE  PATCH  III  Is  the  mos 
powerful  personal  phone  patch  system  available.  You  can  use  it 
simplex,  repeater  aided  simplex  (from  your  base)  or  semi-duplex  (at  the 
repeater).  That's  tight,  you  wili  never  have  to  buy  another  patch. 
PRIVATE  PATCH  111  does  it  all!  There  are  many  new  and  important 
features  which  were  formerly  only  available  in  our  top  commercial 


With  a  flick  of  the  new  connect  switch  you  can  patch  your  friends  on  the  repeater  into 
the  phone  system.  One  of  them  may  need  to  report  an  emergency! 

No  hassles  with  busy  signals!  If  you  call  a  number  that  is  busy,  just  put  your  MIC  dowi 
and  relax.  PRIVATE  PATCH  lit  will  disconnect  automatically. 

The  new  CW  ID  l^eeps  you  completely  Informed  as  to  patch  status.  ID  occurs  when  y< 
access  and  again  when  you  disconnect.  ID  is  also  sent  after  toll  call  attempts,  all 
automatic  disconnects,  manual  disconnect  and  when  timeout  is  imminent.  And  of 
course  your  CW  ID  chip  is  free*  ■ 

PRIVATE  PATCH  III  does  not  interfere  with  the  normal  use  of  your  base  radio.  A  new 
audio  pre-amp  permits  audio  take  off  before  the  VOL  control.  As  a  result,  the  VOL  and 
squelch  settings  do  not  affect  patch  operation.  Of  course  you  can  also  connect| 
PRIVATE  PATCH  III  to  the  MIC  and  EXT  speaker  jacks  as  before.  | 

A  new  digit  counting  system  makes  the  toll  restrict  positive  even  in  areas  where  you  do 
not  have  to  dial 'T'  first*  A  secret  five  digit  code  disables  the  toll  restrict  for  one  toll  call. 
Re-arm  is  automatic,  I 

Additional  new  features:  MOV  lightning  protection  —  Three  digit  access  code  (eg.*93) 
—  Spare  relay  position  on  board  —  Plus  former  features:  3/6  minute  timeout  timer  — 
Digital  fast  VOX  (pat.  pend.)  —  115  VAC  supply  —  Modular  Jack  and  cord  plus 
much  more! 

Please  write  or  call  for  our  four  page  brochure  to  get  the  complete  story. 


Options: 

FCC  approved  coupler 

12  VDC  or  230  VAC  power 


Warranty?  Yes,  one  full  year! 
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The  Downiuida  Project:  Part  I 

Stone  the  crows!  TJiis  fair  dinkum  2nn  transceiver  from  Australia 
really  scores  a  six!   ....,,.,.... Simpson 

Harmonic-Free  QRP? 

Avoid  an  FCC  pink  slip  by  measuring  second-harmonfc  power 
with  the  ZS6UP  reactance  load.  .  .  * ....*...*.  ZS6UP 


World  War  wireless 

What  can  you  do  with  a  pencil,  a  razor  blade,  a  paper  clip, 
and  a  hank  of  wire?  Why,  build  a  radio,  of  course!  .  .  .  .W1BG 

Instant  ATV! 

W8CHK  breaks  through  the  mystique  surrounding  fast-scan  tete- 

vision.  You  won't  believe  how  easy  it  can  be!  ,,..,,,   W8CHK 

Modification  Mania! 

Here  are  not  five,  not  ten,  but  fifteen  ways  to  perk  up  your  HW- 
101 . ,  .  .  . .,  .  .AI7C 

Hunt  the  Auto-Fox 

Has  your  transmitter-hunting  gone  sour?  DFers  will  love  chasing 
this  wily  box,  and  its  variable  skill  levels  give  them  a  run  for 
their  money .,....,,....,.  WB6GTM 

Surviving  the  Unthinkable:  Part  lH 

WA8YKN  outlines  simple  precautions  that  will  allow  your  radio 
equipment  to  survive  an  eiectromagnetic  puEse WA8YKN 

Scope  That  Signal 

Are  you  overmodulating?  Is  your  linear  linear?  Find  out  with  a 
station  monitor  youVe  built  from  scratch KD6VP 


A  Scavenger's  Radio 

Using  it  is  easier  than  building  it, 


,       i       N       ♦       »       t       ►       •       ■       * 
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HAT? 


News  from  the  PubHsher 


Or  Marc  Leavey  WA3AJR  celebrated  his  eighth  anniversary  with  73  earlier  this  year,  and  I 
did  want  to  nrtake  sure  that  his  hard  work  and  ninsty-six^plus  *'RTTY  Loop"  columns  didn't 
go  unrecognized.  In  our  reader  polls  over  the  years,  "RTTY  Loop"  has  always  ranked  right 
up  near  the  top  of  the  preferred  features  list,  a  reflection  no  doubt  not  just  of  continuing 
interest  in  radioteletype,  but  also  of  the  skiil  and  care  evident  in  WA3AJR's  column  every 
month.  Thanks,  Marct 

Our  appreciation  and  congratulations  go  also  to  Bob  Baker  WB2GFE,  our  ''Contests" 
columnist,  who  this  month  marks  hrs  tenth  anniversary  with  73.  As  WA1SCX  in  1975,  Bob 
found  himself  president  of  a  newly^formed  ham  club  at  Digital  Equipment  Corporation.  "One 
of  our  very  first  programs  was  a  talk  given  by  Wayne  Green,  who  had  been  invited  down  for 
the  evening.  After  dinner,  I  joked  about  73  not  having  a  contest  coiumn.  I  was  chatlenged  to 
start  something  and  that's  how  the  contest  calendar  got  started  "  The  author  of  more  than 
75  published  articles,  Bob  is  now  the  Manager  of  Software  Development  for  Datamedia 
Corporation  in  Pennsauken,  New  Jersey,  and  owner  of  his  own  small  supplies  and  software 
business.  Baker  Enterprises.  Fortunately  for  us  all,  he  still  finds  time  for  contesting,  DX,  and 
county  hunting,  and— most  important— for  writing  our  "Contests"  column.  On  behalf  of  our 
staff  and  readers.  Bob»  many  thanks  and  best  wishes  for  at  least  another  successful  tenl 

Speaking  of  columns,  I  call  your  attention  to  Berry  KWIO's  "QRX*'  this  month,  where 
you'll  find  news  of  proposals  approved  by  the  ARRL  Executive  Committee  to  enhance  Nov- 
ice privileges.  The  idea  here  is  not  just  to  attract  new  Novices,  but  to  retain  them  in  the 
Amateur  Radio  Service— to  make  Novice  operation  and  opportunities  more  FUN.  Please 
drop  me  a  line  and  let  me  know  what  you  think  about  these  ideas.  We  think  they  have  merit. 

The  mallbag  does  continue  to  be  full  every  day,  and  we  do  thank  you  for  taking  the  time 
to  send  along  your  thoughts  and  comments,  your  QSLs,  your  club  newsletters,  and  news 
items  of  Interest  about  everything  under  the  sun.  We're  always  interested  in  what's  going 
on  in  your  neck  of  the  woods,  and  the  best  way  we  find  out  is  by  you  letting  us  know  what's 
happening.  Here's  a  reminder,  too,  that  we  do  make  random  follow-up  calls  to  letter-writers 
to  talk  In  greater  depth  with  them  about  their  ideas  for  amateur  radio  and  for  73.  This 
month's  calls  went  to  hams  in  the  states  of  New  Hampshire,  New  York,  and  California,  as 
well  as  to  one  in  London. 

This  month's  incoming  call-of-the-month  was  great.  We  were  in  the  midst  of  some  very 
severe  weather— high  winds,  torrential  downpour,  yellow-brown  skies.  The  phone  rang 
(beeped  actually)  and  the  caller  identified  himself  as  a  New  Hampshire  ham.  it  was  Impor* 
tant,  he  said— he  had  to  speak  to  KW10.  Well,  there  was  a  real  sense  of  urgency  In  his  voice 
and  New  Hampshire  has  had  tornadoes,  so  I  left  the  phone  off  the  hook  and  scrambled  to 
find  Pierry<  I  told  him  t  thought  it  could  be  an  emergency,  and  Perry  rushed  into  my  office  and 
picked  up  the  phone.  Then  he  rolled  his  eyes  and  smiled.  No  emergency.  The  guy  was  Just 
reaffy  excited  about  getting  on  computerized  RTTY  as  soon  as  possible.  Could  we  tell  him 
how?  Another  new  fan  for  **RTTY  Loop'*! 
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The  Nicest 
Things  Come 
In&nall 


I 


The  SS-32HB  is  a  new  hybrid  sub-audibie 
encoder  plucked  from  Communications  Special- 
ists' Hothouse,  It  has  grown  through  a  cross  of 
the  time  tested  SS-32,  the  subminiature  SS-32M 
and  space  age  micro  circuitry.  This  program- 
mable 32  tone  encoder  measures  a  scant  .5  x  1.0 
X  A5  inches;  no  small  wonder  it  allows  the  addi- 
tion of  continuous  tone  control  to  a  bunch  of 
hand  held  transceivers  that  lack  space. 

Why  not  snip  your  problems  in  the  bud,  with 
our  fasl^  one  day  delivery  and  attractive  one  year 
warranty, 
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$29.95  each 


COMMUMCmONS 
SPECIAUSTS 

426  W.  Tafi  Ave,,  Orange.   CA  92665-4296 
Local  {7 14)  998-302 1    •  T-AX  (714)974-3420 

Entire  U.S.A.  1-800-854-0547 
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DX-ceUence!" 


TS-940S 

The  new  TS-940S  is  a  serious  radio 
for  the  serious  operator  Superb 
interference  reduction  circuits  and 
high  dynamic  range  receiver  com- 
bine with  superior  transmitter 
design  to  give  you  no- nonsense,  no 
compromise  performance  that  get$ 
your  signals  through!  The  exclusive 
multi-function  LCD  sub  display 
graphically  iliust rates  VBT,  SSB 
slope,  and  other  features^ 

100%  duty  cycle  transmitter. 

Super  efficient  cooling  system  using 
special  air  ducting  works  with  the  inter- 
nal heavy-duty  power  supply  to  allow 
continuous  transnDtssion  at  full  power 
output  for  periods  exceeding  one  hour. 

Programmable  scanning. 
Semi  or  hjjl  break-in  (QSK)  CW. 


»  Low  distortion  transmitter. 
Kenwood's  unique  transmitter  design 
delivers  top  "quafity  Kenwood"  sound, 

•  Keyboard  entry  frequency  selection. 
Operating  frequencies  may  be  directly 
entered  into  theTS'940S  without  using 
the  VFO  knob. 

•  Graphic  display  of  operating  features. 
Exclusive  mutti-function 
LCD  sub-display  panel 
shows  CW  VBT.  SSB  slope 
tuning,  as  well  as  fre- 
quency»  time,  and  AT-940 
antenna  tuner  status. 

•  ORM-fighting  features. 
Remove  "rotten  QRM"  with 
[he  SSB  slope  tuning,  CW 
VET.  notch  filter,  AF  tune, 
and  CW  pitch  controls. 

•  Built  "in  FM,  plus 
i,CW,AM,FSK. 


nnc 
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Optional  accessories: 

•  AT-940  full  range  (160-10  m)  automatic 
antenna  tuner  •  SP-940  externa! 
speaker  with  audio  filtering  •  YG-455C'1 
(500  Hz),  YG'455CN-1  (250  Hz), 
YK-68C-T  (500  Hz)  CW  filters; 
YK-88A-1  (6  kHz)  Ar^  filter  •  VS-1  voice 
synthesizer  •  SO-1  temperature 

-i    compensated  crystal 
oscillator  •f^C- 428  UP/ 
DOWN  hand  mic. 

yc-60A,  MC-ea  mc-85 

deluxe  base  station  mics. 
PC-1A  phone  patch 
TL-  922A  linear  amplifier 

•  SM-220  station  monitor 

•  BS'8  pan  display 

•  SW-200A  and 
SW-2000  SWR  and 
power  meters. 


J2 


Hfgh  stability,  dual 
digital  VFOs. 

An  optical  encoder  and 
the  flywheel  VFO  knob 
give  the  TS-940S  a  posi- 
tive tuning  f  eeir 
'40  memory  channels. 
Mode  and  frequency  may 
be  stored  in  4  groups  of 
to  channels  each. 

>  General  coverage 
recetver. 
Tunes  from  1 50  kHz  to 

30  MHz 

►  1  yr,  limited  warranty. 

Another  Kenwood  Fifst. 

Comj^tG  SBfvic&  manua/5  af©  BvwtlBt>ie  fot  aff  JftQ-f<,ei'<ffutj%i  Transceiver^  ^aa  iuu^i  acces^ofies 
Specifications  and  p/^ces  are  subt^ct  fo  change  wnhoat  ooUce  or  obUgaiton 


MoreTS-94DS  information  is  avai table 
from  authorized  Kenwood  dealers. 


KENWOOD 


TRiO-KENWOOD  COMMUNiCATIONS 
1111  WesI  Walnut  Street 
Complon,  Caliiornta  90220 
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Novice  Phone? 


THE  ARRL  EXECUTIVE  COMMITTEE  has 

approved  a  plan  which  would  allow  Nov- 
ices greater  privileges,  including  phone 
operation  on  three  bands.  The  proposal, 
developed  by  the  League's  headquarters 
staff,  calls  for  Novice  voice  and  data  trans- 
mission on  the  28-,  220-,  and  12(H^MHz 
bands-  On  ten  meters,  Novices  would  be 
allowed  CW  and  data  emissions  from  28.1 
to  28.3  MHz  and  CW  and  SSB  from  28.3  to 
28.5  MHz.  From  220  to  225  MHz,  they 
would  be  given  aM  voice  and  data  modes 
with  a  power  [imitation  of  25  Watts  output 
and  a  prohibition  against  operatmg  a  re- 
peater. Between  1246  and  1260  MHz,  privi- 
leges wouid  be  simiiar  to  those  on  220 
MHz,  with  an  output  limit  of  5  Watts.  The 
plan  also  calls  for  an  increase  in  the  num- 
ber of  questions  in  the  Element  2  exami- 
nation from  20  to  30  to  reflect  the  added 
responsibility  of  the  new  modes  of  opera- 
tion. Technicians,  of  course,  would  gain 
the  new  HF  authorization.  So  that  General-, 
Advanced-,  and  Extra-class  ticf^et-holders 
do  not  feel  slighted,  they  would  be  able  to 
use  full  output  power  within  the  new  Nov- 
ice subbands.  Please  note  that  approval  by 
the  Committee  is  only  a  first  step  on  the 
road  to  proposed  rulemaking.  FCC  Special 
Services  Division  Chief  Ray  KowalskI,  in  a 
telephone  interview  with  the  WSYt  Report, 
said,  **ExpandinQ  Novice  privileges  is  not 
being  considered  in  response  to  a  prob- 
lem, but  rather  to. ,  ,keep  amateur  radio  at- 
tractive and  vital  with  new  blood/*  73  will 
keep  you  up  to  date  on  this  important  is- 
sue through  this  column  and  the  73  RBBS 
at  (603)*924-9809. 


Micro  DX 


A  NEW  NORTH  AMERICAN  DX  RECORD 

on  1296  MHz  may  have  been  set  by  Ott  Fle- 
bel  W4WSR  and  Wes  Atchison  WA5TKU. 

Ott  and  fellow  experimenter  Al  Ward 
WBSiUA  toed  for  nearly  a  year  to  bridge 
the  1073-mile  gap  between  their  stations 
and  establish  a  new  terrestrial  1296-MH2 
record.  Not  until  June  3,  1985,  did  favor- 
able conditions  appear.  In  Ott's  words,  "I 
commenced  our  sked  at  0100  UTC  and 
stood  by.  Al  came  back  with  such  a  signal 
that  1  thought  it  was  a  local  trying  to  break 
jnl  We  immediately  switched  to  SSB  and 
exchanged  59 -h  reports.  Boy,  when  this 
band  opens,  it  opens!  We  switched  to  70 
cm  to  spread  the  good  news... Wes 
WA5TKU  joined . .  .and  we  proceeded  to  try 
our  luck  on  23  cm.  Wes  Is  another  39  miles 
west  of  Ai  and  doesn't  have  near  the  setup 
Al  has,  but  we  had  to  try  anyway.  At  1137 


UTC  I  copied  Wes  RST  529  and  he  gave  me 
a  549.  To  the  best  of  my  knowledge,  this 
contact  establishes  a  new  North  American 
record  of  1112  miles !"  Poor  Al  had  waited 
nearly  a  year  to  hold  the  record  for  oniy  a 
few  minutes. 

Kansas  Sitting 


A  UNANIMOUS  VOTE  of  the  Kansas  Re- 
peater Council  will  keep  that  state  on  the 
15-kHz  repeater  band  plan.  Meeting  in  Sali- 
ne, the  group  heard  reports  from  Frank 
Park  and  Joe  Eisentierg  concerning  the 
technical  and  compatrbility  aspects  of  15- 
versus  20-kHz  splits,  in  approving  the  pro- 
posal to  stay  with  the  l5-kH2  pian,  the 
council  also  affirmed  its  desire  to  remain 
compatible  with  neighboring  states  Colo- 
radOp  Nebraska,  Iowa,  and  Missouri,  all  of 
which  have  also  rejected  the  20-kHz  band 
plan. 


Debutant 


"ABOVE  AND  BEYOND,"  75's  new  VHF/ 
UHF  column,  debuts  this  month.  P0tar  Put- 
man  KT2B  will  offer  a  variety  of  informa- 
tion each  month,  such  as  product  reviews, 
grid-square  news,  expedition  announce- 
ments, and  operating  techniques.  You  may 
recognize  Pete's  name  from  his  amazing 
multiple-projector  slide  shows  on  contest- 
ing or  his  inventive  construction  articles. 
At  home,  he  uses  mainly  home-brewed 
gear,  with  a  kfiowatt  on  144  MHz,  120 
Watts  on  220  MHz,  500  Watts  on  432  MHz, 
and  20  Watts  on  1296  MHz.  If  you  are  a 
VHFer  or  would  like  to  be  one,  why  not 
drop  Pete  a  note  and  let  him  know  what 
sort  of  thing  you  wouid  like  to  read  about? 
His  address  is  84  Burnham  Road,  Morris 
Piains  NJ  07950. 

Soviet  Solution 


ARE  YOU  FRUSTRATED  by  having  to  wait 
such  a  long  time  for  QSLs  to  arrive  from 
the  USSR?  Ed  Kritsky  KA2MX0  may  have 
iusi  the  thing  for  your  anxiety.  Box  88  is 
not  the  only  way  to  QSL  the  Russians,  and 
to  prove  it  Ed  has  produced  a  complete  list 
of  obiast-level  QSL  bureau  addresses,  In  a 
story  which  appeared  recently  in  the 
DX'ers  Magazine,  Ed  says,  "It  is  perfectly 
alf  right  tor  you  to  QSL  directly  using  this 
info.  People  who  already  have  done  it  re- 
port very  good  results,"  Ed  is  seiiing  the 
list  for  $4.95  and  is  using  the  money  to 
send  Cafibooks  and  other  ham-radio  liter*^ 
ature  to  Soviet  amateurs.  You  can  contact 
Ed  at  PC  Box  715,  Brooklyn  NY  11230, 


Radio  Poilce 


"DONT  BE  A  PROBLEM,"  said  FCC  Com- 
missioner Ray  Kowslski  to  a  conference  of 
repeater  coordinators  at  the  Dayton  Ham- 
vention.  Kowalski,  addressing  a  forum  on 
VHF  spectrum  management,  made  it  clear 
that  he  Is  concerned  about  the  future  of 
amateur  radio.  "The  current  political  mode 
for  dealing  with  problems  is  to  get  rid  of 
them,''  he  expiained.  "You  are  sitting  on 
very  valuable  spectrum.  There  are  sharks 
out  there  who  have  mentioned  that  spec- 
trum and  would  love  [to  have]  it.  Think  on 
how  it  plays  in  the  halls  of  the  FCC  if 
someone  says,  This  has  become  a  prob- 
lem service;  let*s  get  rid  of  it.  it  will  go 
away  and  we  can  give  that  spectrum  to 
people  who  need  it  [instead]  of  a  bunch  of 
hobbyists.'  That's  how  it  will  play  If  it 
comes  down  to  a  solution  to  solve  a  prob- 
lem. Do  not  become  a  problem."  More  spe- 
cifically, the  Commissioner  chided  hams 
for  running  so  quickly  to  the  FCC  with 
every  little  problem.  Kowalski  reminded 
the  group  that  amateur  radio  is  a  seif-po- 
licing  service  and  that  we  shouid  be  able 
to  solve  our  problems  with  a  minimum  of 
regulatory  action.  "Don't  come  running  to 
us  for  some  kind  of  policy  or  rulemak- 
ing..  .you  won't  like  the  solution f" 

Hot  Turliey 


AMATEUR  RADIO  HAS  TAKEN  OFF  in  Tur- 
key! Soon  after  the  Turkish  Parliament 
passed  a  bill  allowing  hams  back  on  the 
air,  seven  operators  received  their  licenses 
and  began  to  assemble  stations.  Currently 
four  amateurs  are  active:  Unat  Akbal  TA1  A, 
Salim  Unuvar  TA1B,  Metin  Kuttu  TA1C,  and 
IVIehmet  Basak  TA1D.  The  remaining  three, 
who  have  not  yet  received  callsigns,  are 
Tuncer  Topdemir,  Aziz  Sasa,  and  Mustafa 
Tandogafi.  More  license  examinations  are 
planned,  so  the  activity  level  from  this 
country  should  begin  to  slowly  rise  as 
more  and  more  stations  are  established. 
For  now,  look  for  TA1 A  and  TA1C  on  15  and 
20  meters  from  1800  to  2300  UTC  daily. 


YAP 


PRESIDENT  REAGAN  is  indirectly  backing 
amateur  radio  in  a  big  way  through  the 
Young  Astronaut  Program  (YAP).  YAP,  a 
group  which  consists  of  at  least  50,000 
schoolchildren  enrolled  in  nearly  2,000 
chapters  nationwide,  is  part  of  the  White 
House  Office  of  Private  Sector  Initiatives, 
YAP  Director  Dr.  Kerry  Joels  met  recently 
with  ARRL  Development  Manager  Bill  Laz- 
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zaro  N2CF  to  talk  about  integrating  ama* 
teur  radfo  into  YAP.  The  discussion 
centered  around  Uniting  YAP  chapters  with 
locai  amateur-radlo  clubs  and  about  the 
possibiiity  of  a  Joint  YAP-AMSAT  satellite. 
Dr.  Joeis  said  that  he  had  found  "strong 
corporate  enthusiasm"  for  a  proposed  geo- 
synchronous system  which  would  be  un- 
derwritten by  industry  contributions.  The 
Young  Astronaut  Program  has  an  incredi- 
ble potential  for  bringing  ham  radio  direct- 
ly to  children  who  are  at  that  wonderful 
age  when  everything  is  new  and  exciting. 


Clear  As 


*        ■        i 


THE  FCC  HAS  RECONSIDERED  its  recent 
editorial  change  of  Section  97,121  which 
attempted  to  clear  up  apparent  confusion 
as  to  when  an  amateur  could  transmit  a 
cailsign  other  than  his  own  (after  David 
Popkin  W2CC  politely  pointed  out  that  the 
new  rule  implied  that  any  use  of  another 
callsign  was  prohibited).  Luckily,  the  Com- 
mission agreed  and  has  now  reworded  the 
offending  paragraph  to  specify  that  ama- 
teurs simply  must  not  transmit  false  or  de- 
ceptive signals,  including  identifying  with 
a  call  that  is  not  assigned  to  the  station. 
Of  course,  a  guest  operator  at  your  station 
may  still  sign  with  his  own  call,  providing 
he  stays  within  the  limitations  of  his  li- 
cense. And  ^'tactical"  calls  on  nets  are  still 
OK  as  long  as  the  proper  method  of  iden- 
tification for  this  type  of  operation  is  ob- 
served. 


Mag  Mod 


A5  ATV  MAGAZINE  has  changed  both  its 
format  and  its  name.  The  new  Bpec-Com 
Journal  features  a  larger  page  size  and  an 
expanded  focus  on  all  forms  of  specialized 
amateur  communications.  In  response  to 
concerns  that  fast-scan  TV  would  not  be 
adequately  covered,  publisher  Mike  Stone 
WB0QCD  replied,  "A5's  readers  have  be- 
come specialty  operators  in  modes  other 
than  ATV.  [But]  fast -scan  television  is  the 
first  interest  of  Spec-Corn,  and  a  large  per- 
centage of  the  put)lication  wiH  always  re- 
flect this/'  Get  complete  details  on  this 
new  magazine  by  writing  to  Spec-Corn 
Specla/ized  Communications  Journal,  PO 
Box  H,  Lowden  I A  52255, 


More  Stuff! 


THE  FLOOD  OF  FREEBIES  from  73  contin- 
ues with  this  month's  incredible  bargain:  a 
newly-updated  list  of  Volunteer  Examiner 
Coordinators.  That's  right,  alt  31  FCC-ap- 
pointed  VECs  on  one  convenient  reference 
sheet.  But  that's  not  all!  Limited  supplies 
of  the  Giant  Worked  All  States  Map  (1 1  '^  x 
17'*)  are  still  available.  Now  how  much 
would  you  pay?  But  wait— we'll  throw  in  a 
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copy  of  the  popular  Ten-Meter  Beacon  List, 
an  information-packed  aid  you'll  use  again 
and  again.  All  of  these  fantastic  values 
can  be  had  for  the  same  low  price— a  large 
SASE  sent  to  73  IVIagazine,  Editorial  De- 
partment, 80  Rne  Street,  Pteterborough  NH 
03458,  Attn:  VEC  List. 


Armadillos,  Ho! 


THE  ARMADILLOS  ARE  RUNNING  AGAIN 

in  Texas!  In  1983,  the  members  of  the 
Texas  DX  Society  decided  to  try  their  hand 
at  county  hunting  by  activating  all  254 
Texas  counties  during  the  County  Hunters 
CW  contest.  Fewer  than  60  hams  covered 
262,000  square  miies  in  less  than  48  hours 
to  accomplish  the  feat.  In  1984,  the  club 
expanded  the  **Armadillo  Run,"  as  It  came 
to  be  called,  to  include  the  states  of  Arl<an- 
sas,  Louisiana,  and  Mississippi.  Now  the 
group  has  even  bigger  plans^a  national 
Armadillo  Run  I  That's  right,  they  wiii  at- 
tempt to  activate  every  county  in  the 
United  States  during  the  County  Hunters 
phone  and  CW  contests  in  May  and  July  ot 
1986.  Plans  are  already  well  under  way  for 
this  amazing  event,  but  you  can  still  ar- 
range to  be  in  on  the  fun  by  contacting  the 
1986  Armadillo  Run  Coordinator,  Tom  Taor- 
mina  K5RC,  Route  1,  Box  307,  Manvel  TX 
77578. 


Bulletin  Bored? 


AN  INCREDIBLE  NUMBER  of  computer- 
J^ased  bulletin  boards  has  sprung  up 
around  the  country,  including  one  here  at 
73,  We'd  lil<e  to  put  together  a  directory  of 
ham-related  systems  in  the  United  States 
—but  we  need  your  help.  Jot  down  infor* 
mation  about  your  favorite  amateur-radio 
RBBS,  including  telephone  number,  baud 
rates  supported,  and  special  features,  and 
send  It  to  73  IVlagazine,  Editorial  Depart- 
ment, 80  Pine  Street,  Peterborough  NH 
03458,  Attn:  RBBS,  We'll  compile  a  buite- 
tin-board  mini-directory  and  make  it  aval]- 
able  through  "QRX." 


Ham  Hero 


ALAN  GERSHBEIN  W4LTA  narrowly  es- 
caped death  recently  with  the  help  of  ham 
radio.  While  walking  along  a  beach  in  the 
Bahamas,  Alan  stepped  on  what  he  first 
thought  to  be  a  shell,  but  was  in  fact  a 
deadly  stoneflsh.  Within  a  short  time, 
Alan's  foot  and  ankle  had  swollen  to 
nearly  twice  their  normal  size,  and  excru- 
dating  pain  was  shooting  up  his  leg.  Ha 
began  to  have  trouble  breathing.  Alan  In- 
structed his  wife  Nancy  to  call  for  emer- 
gency medical  assistance  on  the  14,313 
Maritime  Mobile  Net  wtth  his  new  Ken- 
wood TS-430S.  Even  though  Nancy  is  not  a 


ham,  she  knew  that  14.313  MHz  was  pro- 
grammed into  one  of  the  430's  memory 
channels  and  succeeded  in  calling  up  the 
frequency  to  the  vfo.  Luckily,  Alan  had  just 
installed  a  J.  L  Industries  Antuner,  which 
automaticaMy  matched  the  antenna's 
impedance  to  the  transmitter's.  Nancy 
called  net  control  operator  Randy  Maurer 
WASH  LP,  who  kept  the  frequency  clear 
and  relayed  instructions  from  the  Tampa 
Poison  Control  Center.  Nancy  followed  the 
Center's  directions,  and  Alan's  relief  (and 
Nancy's!)  was  almost  immediate. 


Spread  Specs 


SPREAD  SPECTRUM    COMMUNICATION 

has  been  approved  for  amateur  use  on  fre- 
quencies above  420  MHz,  but  there  is  a 
catch.  Although  the  final  ruling  has  been 
published,  it  will  be  one  year  before  any 
transmissions  will  be  allowed.  This  is,  ac- 
cording to  the  FCC,  '*in  order  to  give  the 
amateur  community  time  to  develop  initial 
voluntary  interoperability  standards  as 
they  have  done  recently  In  packet  radio." 
In  other  words,  time  to  get  our  act  to- 
gether There  also  will  be  a  limit  of  three 
possible  spreading  sequences  so  that 
monitoring  stations  won't  have  to  step 
through  an  infinite  number  of  possibilities, 
and  identification  must  be  made  in  CW, 
SSB,  or  FM.  The  FCC  is  encouraging  ex- 
perimenters to  apply  for  STAs.  If  you  are 
Interested  in  helping  explore  amateur 
spread-spectrum,  get  in  touch  with  the 
Amateur  Radio  Research  and  Develop- 
ment Corporation  {AM RAD)  at  PO  Drawer 
6148,  McLean  VA  22106  6148. 


Preview 


COMING  UP  NEXT  MONTH  in  73:  Anten- 
nas! That's  right,  it's  time  to  get  out  and 
build  that  new  antenna  before  winter  sets 
In.  You'll  find  skywires  for  every  type  of  op- 
eration and  every  budget.  Plus,  we'll  show 
you  how  to  build  and  align  the  DSE  Com^ 
mander  2m  transceiver.  Of  course  you'll 
see  all  of  your  favorite  features,  including 
"Above  and  Beyond,"  our  new  VHF/UHF 
column.  October?  Our  gala  Silver  Anniver- 
sary Issue! 


Bravo! 


SINCERE  THANKS  to  Paul  Courson 
WA3VJB,  Bill  Pasternak  WA6ITF,  the  AM- 
RAD  Newsletter,  H.  Veysel  Guferyuz,  the 
W5Yi  Report,  Tom  Taormina  K5RC,  Gus 
Browning's  DK'ers  Magazine,  Wendell  Wil- 
son W0TQ,  Ott  Fiebel  W4WSR,  Louis  Perl- 
mutter  W4LP,  George  Wood  of  Radio  Swe- 
den International,  The  TSRAC  BNT,  and 
The  ARRL  Letter  for  helping  out  with  this 
month's  news. 


THE  ULTIMATE  CONTACT . . . 

MAKE  IT  WITH  I  ROBOT  I  COLOR  SSTV 


Step  aboard  the  Shuttle  from  your  shack  with  the 
world's  most  advanced  slow  scan  video  system! 

□  ^^LTl^C  t  Tell  me  about  how  I  can  piirtictpale  in 
1  Eid  *  SSTV  aboard  the  Space  Shuttle. 


ROBOT  RESEARCl  f,  INC. 

7591  Convoy  Court 

San  Diego.  California  92111 

Phoin?  (619)  279-9430 


iNAiME 

CALL 

AUURESS      < 

CITY/STATE 

ZIP 

E  HIGHLY  RDVRNCED  SCR 

icropracessar  CDntrolled  Repeater 


\\\\\ 


^■s?-     SPCETMUM 


High  Performance 
RF  Stages 

Totally 

Microprocessor 

Controlled 


.•»-v 


•*m-4 


■  %• 


fCMZBnx 


CQPVTROI.  VyPWCTlOMH 


Upgrade  your  Repeater 
System  to  a  new  2000X! 

The  SCR2000X  Microprocessor  controlled  repeater  is  the  newest  addition  to  the  Spectrum 

HI  Tech  Repeater  Line.  It  combines  the  latest  state  of  the  art  digital  techniques  with  the 

best  of  Spectrum's  highly  refined  RF  technology  to  yield  "The  Ultimate  Repeater'*!  Operating 

convenience  and  flexibility  are  emphasized  without  sacrificing  traditional  Spectrum  reliability 

and  ruggedness.  Go  with  the  world  leader  in  Amateur  Repeaters!  Call  or  write  today  for 

details.  Sold  Factory  Direct  or  through  Export  Reps*  only.  (Other  Deluxe  &  Basic  Repeaters 

Also  Available  J 

STANDARD  FEATURES 


Autopatch/Reverse  Patch,  W/0  &  1  Inhibit 
Dial  Pulse  Converter 
Autodialer 

Phone  Line  &  "Over  the  Air"  Command  Modes.  Vir- 
tually all  functions  may  be  turned  On/Off  Remotely. 
Touch  Tone  Control  of  Timeout',  'Hang  Time\  Patch 
Timeout.  TX  Inhibit/Reset,  Patch  &  Reverse  Patch  In- 
hibit/Reset, P,L  On/Off  (w/optionai  P.L  board),  etc. 
Up  to  6  Auxiliary  Functions.  More  with  TTC300. 
Full  16  Digit  Decoding  with  crystal  Controlled 
Decoder  IC 
Touch  Tone  Mute 
Unique  Courtesy  tone 
"Kerchunk  Killer" 


Timeout  Warning 
Automatic  CW  ID  &  ID  Command 
Remote  Programming  of  3  Timers  for  2  different  tim- 
ing cycles,  or  No  Time  Out 
Microprocessor  Memory  'Battery  Backup' 
Autopatch  AGO  for  constant  levels 
Local  Status  Indication  via  12  Function  panel  LED 
Display 

Front  Panel  Touchtone  Pad  for  Local  Control 
NEW— Improved:  Rcvf.,  UHF  Xmtr.,  Power  Supply! 
Full  Panel  Metering:  Rcvr.  &  Xmtr.  functions  ptus 
Voltages  &  Currents 
30-75  Watt  VHF  &  UHF  Models 
100-150  Watt  Final  Amps  Available 

C  SC200X  ControHer  &  Interface  Boards  also  available^ 


UHF,  150  uj  VHF  Mobile  flmp 


Unusually  massive  *'de«p  flu''  haat  sink  for  coot  operation  &  long  life. 
Allows  mucti  higher  duty  cycle  operation  than  competrtive  units! 
Extremely  heavy  duty  construction  and  top  quality  throughout 
Automatic  BF  Sending  ■  Automatic  High  VSWR  &  Over- 

temp  "Bypass"'  Mode 
Reverse  Voltage  Protected  ■  For  FM  or  CW 

FCC  Type  Accaptail  for  Commercial  Services 


SCA  100M 


VHF  150W  out 
SCA100MV     SOW  in 
SCA1DQMV-10     S^IOW  In 


UHF  100W  out 
SCA100M  40W  in 
SCA100M-10     10W  In 


SPECTRUM 

1055  W.  Germantown  Pk,  Oept  S3  i 


Call  or  Write  for  Details 

COH/IH/IUNiCA  TIONS 

Norrlstowfi,  PA  19403  •  (215)631-1710  •  Telex:  846-211, 


10     73  fof  Radio  Amateurs  •  August,  1985 


n 

'      !     1 

k. 

i' 

k. 

Often  imitated, 
never  duplicated. 


ICOM  2-Meter 
Handhelds 


If  you  warn  a  2-meter  tion.  The  fC-2A  is  also  avarF 
handheld  with  exceptional  able  and  has  the  same  features 
features,  quality  built  to  last  as  the  IC-ZAT  except  DTMF. 
and  a  wide  variety  of  Inter- 
changeable accessories, 
take  a  look  at  the  ICOM  f  j 
IC-02AT  and  IC-2AT  hand- 
helds. 

Frequency  Coverage.  The 
IC-02AT  covers  140.000 

through  ISlSSOMHz  and  the 
IC-2AL  141.500  through 
I49.994MH2  JX}th  include 
frequendes  for  MARS  opera- 
tion, 


IC-02AT  Features.  fCOM's 
top-of-i  he-line  (C-02AT  hand- 
held has  the  following  out- 
standing features; 


Till       i^i^i^iM^^^ 


DTIVIF direct  keyboard  entry 
LCD  readout 

3  watts  standard,  5  watts 
optional  (with  IC-BP7  bat- 
tery pack) 

10  memories  which  store 
duplex  offset  and  PL  tone 
(odd  offset  can  be  stored  in 
last  4  memories  J 
Frequency  dial  lock 
Three  scanning  systems: 
priority,  memory  and  pro- 
qrammabfe  band  scan 
(selectable  increments  of  5, 
10,  (5.  20  or  25KHz| 

IC-2AT  Features.   The 
(C-2AT  is  ICOM's  most  popu- 
lar handheld  on  the  market. 
The  IC-2AT  features  a  DTMF 
pad,  L5  watts  output  and 
thumbwheel  frequency  selec- 


Accessorfes-  A  variety  of 
stide-on  battery  packs  are  avail- 
able for  the  IC-02AT  and 
tC-2AT,  including  the  new    Jl 
long- life  SOOmAh  1C-BP8     " 
which  can  be  used  with  boti 
handhelds. 

Other  accessories  include 
the  HS-IO  boom  headset, 
HS'TOSB  PTT  switchbox, 
HS-)OSA  VOX  unit  (for 
IC-02AT)  and  an  assortment 
of  battefy  pack  chargers. 

The  IC-02AT  and  fC-2AT 
come  standard  with  an  iC-BP3 
NfCd  Eiattefy  pack,  flexible 
antenna.  AC  wall  charger, 
tjeft  dip.  wrist  strap  and  ear 
plug    See  thte  IC-02AT  and 
IC-2AT  2-meter  handhelds  atfi 
your  focal  ICOM  dealer. 


raicoM 


First  In  Com 


i  cations 


Aii 


ICOM  AmerJca,  Inc 

spndfkjjEiam  ate  a^iproMiaaine  and  sutij^a  to 


uQicai 


2380' If 6th  Ave  NE,  Beflevue^  WA  98004  /  333!  Towerwood  Drive,  Suite  307,  Dal Jas,  TX  75234 

MrfthotJt  notice  or  otHigjOioiiL   Ati  ICOM  rmdkif  sii^fiumtfy  t!MCCC<t  FCC  rvguCatiorii  imitirig  ^xirfoua  emissfom.      02AT165 


AUUCO  ELECTRONICS 


ALINCO  CORPORATION 

P.O.  Box  70007     •     Reno,  Nev.  89570 

44  Glen  Carran  Circle    •    Sparks,  Nev.  89431 

Phone  (702)  359-1414     •    Telex  4993999  EG  ELECTR 

International  Division  of  ALINCO  Group 


RF  POWER  AMPS 

(All^od«  VHF  2in-70ctn)  WHh  Rx  Prafmps 


Itodel 


ELH  Z300- 


InptH  Pcm&f 


OuilHJt  P^MMT 


Pom»  Souffie 


ELH  2300' 

HEAVY-DUTY 

HEAT  SINK 

LOW  PASS  FILTER 

INSTALLED 

PROTECTION  CIRCUIT   [55^*,^**** 
BUILT  IN  Jinp^^i^ 


fwQumcy  Range         1 44-1 4a  m^ 


FM-SSB-CW 


1W-3W 


RX'PreaiTtp 
i  jApproxj 


(W  K  H  X  D> 
\  mt  WL  i^pKoQ 


aow 


DC  laavMSA 


mm 


50-Ohm 


3.64- Kt. ©4^*6.52- 


1.11  Lbs. 


RELIABLE 
&  RUGGED 
CLEAN  RF 

OUTPUT 

'Mote    Phdo  slioin  Modal  ELH  230G  (wmwut  RX  Preamp)    Specs  are 
ottiefwtse  ttw  lanw.  Olhef  rnodete  available  for  211  A  7DCM. 


DC  POWER  SUPPLIES 

(From  4  to  S5  Amperes) 


Mod^n! 


EP'3030* 


Lnpgl  Vblll||» 


OlitMil  Voiaoe 


Ma^fis:  tiSV  AC 


CXitput  Currmt 


tO-lSV  DC 

(AdjualablB) 


2SA  DCConL; 
aOADCMa^t 


yniter  30mV,  F^ 


PQwef  Coff^aumption     770VA  (Rated) 

I  DrctiK  Proiectiofi  SnuKiown  typ«. 

Sys^e^n ,AutO  ounpnt  towtinq 


w«B» 


13^^jca6'x6.3S^ 


T3^  Uis. 


EP  3030* 

^  IC  SERIES  R£G, 

•  AUTOMATIC 

CURRENT  LIMITING 


-k  HIGH  STABIUTY 

I*  VOLTAGE  adjuster] 
ON  SOME  MODELS  / 


•  FULL  METERING 


'  Noie  Ma/iy  diffBf &nL  power  supp^  Modete  avsMable  from  4A  to  5SA  output 
current. 


"WATCH  ALINCO  GROW» 

MORE  EXCmNG  EQUIPMENT  AND  ACCESSORIES  ON  THE  WAY 


4S0TR0N  ANTBINAS 


**-*f 


A  STEP  FORWARD 
INHF 

^m^  1    COMMUNICATIONS 

NO  TUNERS! 

NO  RADlALSf 

NO  COMPROMISE! 


Models  From 
160-10  Meters 


f* 'Comparing  antertna^,  Frank  mentfoned  to  me  that 
the  Isotron  was  S9  +  10  dB,  whereas  the  outside 
antenna  was  cinTy  S9+  5  cf6'  Here,  the  Isotron  actually 
put  out  a  better  signal  than  the  regular  antenna! 
Probably  skip  anile,  ect  ,  but  who  cares?  The 
performance  of  the  Isotron  40  is  just  plain  phenomen- 
al." See  review  in  October  73,  1984 

Finally,  a  full  size  Antenna  in  a  3-dimensional 
package  Perfect  for  limited  space.  RV's,  Marine  and 
more 

The  tsotrons  offer  you  e*  eel  lent  transmitting  per- 
formance along  with  low  noise  reception  and  a  sensrtive 
receiving  quality. 

80METER  - 16:1  9S  pJu*  t4  7S  Ship|Mii| 
•40 -METER  -  IW  ?5  plui «  7S  StiipfJinf 
ttMODMnbmation  -illO  OOpiusfi  SOShip^ini 
ASK  rOil  PRICES  ON  OTHE  R  MODELS 


V?St' 


BILAL  COMPANY 

SR  2,  Box  62  Dept  91 
Eucha,  Ok.  74342   PH:  91S-253-4094  i 


iJko%*t*Ca'n 


Now  you  can  get  in  on  the  fun  in  packet  radio! 


*  htiitir  iQ  opirtlt '  wlrfd  i  nd  Itiled. 
'  OptrilH  nrllH  Vbki  friniriiwtn. 

*  Eiiy  le  liirn,  tn<f  lo  epfriti. 

'  Built  III  PiclMi  HwJini  ind  CW  Idtntiikii^an 

"  U«e  i^lth  1  compuitr,  ttrmEnil  orTtlvlypi 

M«chin*, 
'  If  nnlnil  ASC»  at  HAVPOT;  45  l«  ttm  Biufl. 
'  n«dja  ynii  S^itidt  cri  3{)0,  GOO' OF  tSOQ  BiiMi. 
"  Aulomiilcillly  itltcli  4K.t9  or  VAdC-t. 
'  Aimqli  ^ip«tltr  Comiininet  LkIouI, 
'  FuU  »^iqt|H4lir  dpifiELon  in  AKik 

'  SlsKfi  fiQtlvtil  iiMiifigMt  Far  dfiiytd  riindlng. 
'  Abilt  14-  4\i^i^i  dINf  CI  lit  mill  It  cann«l*<i. 
■  ^Sl«el~  intf  'ilintpinnr  nudit  fm  diu  Ikfti, 
'  OMfltfi  1 1  in  UMl  itnMd  dig  l|ii««lir 

*  ■'Bticor"  priod» 

'  Si^nili  iTiHiEHi  Jt}j  Ti'iifp4  U«Tor  Coinlrt]J. 
'  Stintfins  in«AK)ry  1 1  4lt,  •jpiMJilDlt  la  \t1L 

*  4IK  RAH  MilJibli  on  iptcjll  wdiri 
'  Ci/n  te  cuiiomiiHl  lor  UlM'i 

'  Sqv*tcfi  maul  tor  iJitrlng  al  t^tc*  iUvtn^ 
'  Clil  llffn,  i&iH  i  MPC  i  p<ogtiMrti«d'  in  MH. 

Oim«iHl«ntr  ^  3  1  tT  X  S  tfndWIl 


MODEL  PK1 


SPECIAL  PACKAGE  OEALlIt 

Amateurs  Only 

Ificluaes  PK1  in^taited  in 
cabioft  Micabfe  set  &  pwr  su^^piy 

$22995 


r  l\|  ■ 

PK1S- 
PKOOC  - 


FCC  CERTIFIED  -  wired  and  tested  in  cabinet    $209.95 
Subassambly  board  ^  wired  and  tested  S164.95 

Documentation  only  -  Refundable  on  first  PK1 


purchase 


S    9.95 


Pftaie  iptcify  Cifl  Sign.  SSID  Number,  iml  Hode  N timber  when  oidlili| 
Cofttict  GiBfof  idditimtf  info  snd  a  nibble  options, 

offff  M  ^m^l$  fm  of  tr^nsmiitffSMi^mctiifefS  strifis,  pnsilpcfor 
pmtmpt.  CWIO'HS  I  sfn^mimi  for  Mmaieur  I  commfrcW  i^Si. 

B9qimi  our  FREE  cifihg.  MC  i  Via  wetoM. 


GLB  ELECTRONKS  JNC. 

151  Commerce  Pkwy.,  Buffala  NY  14224 
Tie'675^r40     9  to  4 
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CALLBOOKS 


Special  North 
American  Edition 

As  an  sdd«d  bonus,  the  19B5  U.S.  CallDook 
also  lists  trie  amateurs  in  Canada  and  Mexico  I 
You  gel  the  compiete  and  accurate  U.S* 
listings  (prepared  by  our  own  editorial  staff K 
all  the  usual  up-to-date  Call&ook  charts  and 
tables,  PLUS  Canada  and  Mexico.  Now  that^ 
real  value! 

The  best  just  got  better! 

Of  course,  Canadian  and  Mexican  amateurs 
are  also  listed  in  the  19S5  Foreign  CaUbook. 
Don't  delay!  The  great  new  1985  Cailbooks 
were  published  December  1,  J984« 

Order  your  copies  now! 

nU.S,  Callbook  S21.95    $3.05  $25.00 

O Foreign  Callbook       20.95      3,05     24.00 

Ordef  both  books  at  the  same  tinne  for 
$4&.D0  Including  shipping  within  the  USA. 


Order  from  your  dealer  or  directly  from  the 
publisher.  Foreign  residents  add  $435  for 
shipping.  Itllnois  residents  add  6%  sales  tax. 


Keep  your  1985  Callbooksup  to  date. 

The  U.S,  and  Foreign  Supplements  contain 
all  activity  for  the  previous  three  months 
Including  new  licenses.  Available  from  the 
publisher  In  sets  of  three  (March  1,  June  1, 
and  Septemt>er  1}  tor  only  $15.00  per  set 
Jncluding  shipping.  Specify  U,S.  or  Foreign 
Supplements  when  ordering,  Illinois  res- 
idents add  6%  sates  tax.  Offer  wold  after 
November  1,  1§S5- 

RADm  AMATEUR 

INC 


llbook 


Oept*     B 

925  Sherwood  OFh  Box  247 

Uike  Bluff,  I L  60044,  USA 


Tel:  (312]  234-6600 


DURA-FLEX" 

shoci(  mounts  silence 

rated  RF  noise. 


DURA-FLEX  neopr ene  elastomer 

significantly  advances  antenna  shock 
absorption  technology- 

Elfmfnates  HF  noise  in  duplex  radio 
systems  from  metal-to-metal  contact  in 
conventional  steel  springs. 

Drastically  cult  whip  vibration  which  can 

damage  or  break  antennas  with  steel 
springs  on  high-vibration  vehicles. 

Solid  brass  adaptors  molded  into  neoprene; 
braid  totatty  isolated  through  center  cavity. 

Field-proven  against  heat,  cold,  humidity 
and  abrasion  extremes. 

Models  for  root  trunk  or  magnetic 
mounting.  2  meter,  220  MHz  or  UHR 


the  antenna  epecialistB  co. 


/I   ij     ^l|^v 


a  member  of  Th«  Alien  Groyp  Inc. 

12435  Euclid  Avenue.  Cleveland,  Ohto  44106 

Canada;  A,  C,  Simmonds  &  Sons,  Ltd. 


we 


m 


s 


hot 


? 


^^fttOSt    f  ■;  call  Q'S'f  we  carry 


Your  rig 
all  ^^^ 


^'^  names  m 


°t°ri^"^>!rr  f>J''- 


trade-in-  ^       i       ^ 


amateiJf 

major '■::-266- 


I 

I 


Service  Department 

803-366-7158 

Hours: 

Tues.'Sat.  10am  to  6pm 

Closed  Mondays 


C-O.D. 


'*When  You  Buy,  Say  73" 


GISMO 

1039  Latham  Drive 
RocIt  Hill,  SC  29730 
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Leo  Simpson 

14Q  iayntan  Avenue 

PO  Box  211 


The  Downunda  Project:  Part  I 

Stone  the  crows!  This  fairdinkum  2m  transceiver 

from  Australia  really  scores  a  six! 


Reprinted  with  permlssfon  from  Etectmnics  Austratm. 


By  any  standard,  the  UHF 
transceiver  described  in 
the  September,  October,  and 
November,  1983,  issues  of 
Eiectfonics  AustrBtiB  has 
been  an  outstanding  suc- 
cess. Many  hundreds  have 
been  successfully  built  and 
the  kit  supplier  responsible, 
Dick  SnnJth  Electronics,  has 


not  been  able  to  keep  up 
with  the  demand- 
As  the  reputation  of  the 
UHF  transceiver  has  grown, 
more  and  more  amateurs 
have  decided  to  have  a  go  at 
building  a  really  worthwhile 
piece  of  gear  for  themselves. 
At  the  same  time,  they  can 
save  a  substantial  amount  of 
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Photo  A.   The  DSt  Commander  fwo-meter  transceiver  kit 


money  over  the  price  of  an 
equivalent  commercial  unit 

We're  very  glad  to  able  to 
report  this  development  be- 
cause it  signals  a  resurgence 
in  the  construction  of  gear 
amongst  amateurs  who,  for 
a  long  time,  have  been  con- 
tent to  buy  rather  than  build 

Just  as  night  follows  day, 
there  was  bound  to  be  a  call 
for  a  two-meter  version  of 
the  transceiver  The  VHP  ver- 
sion was  just  crying  out  to  be 
produced, 

Well,  now  it  has  hap- 
pened. The  same  people  that 
produced  the  UHF  kit,  Garry 
Crapp  VK2YBX/T  and  Gill 
McPherson  VK2ZGE,  have 
put  their  thinking  caps  on 
and  produced  a  two-meter 
transceiver  that  will  cer* 
tainly  set  any  keen  amateur 
longing. 

Features 

As  the  accompanying 
spec  panel  shows,  this  new 
two-meter  transceiver  has 
very  good  performance 
which  is  matched  by  the  fea- 
tures that  most  amateur-ra- 
dio operators  want-  Note 
also  that  there  are  very  few 
options  available  because 


they  are  all  buitt  into  the  ba- 
sic radio. 

Operating  facilities  on  the 
new  transceiver  are  all  that 
most  amateurs  would  want 
without  all  the  "bells  and 
whistles"  of  some  of  the 
more  fancy  models.  There 
are  none  of  those  hard  to-re- 
member-how-to-use  memo- 
ries, and  the  frequency 
readout  and  selection  is  via 
no-nonsense  push-button- 
type  thumbwheel  switches. 

As  is  usual  practice  with 
two-meter  amateur  trans- 
ceivers, the  two  most  signifi- 
cant digits  of  the  frequency 
section  are  omitted,  which 
means  that  there  is  an  as- 
sumed decimal  point  be- 
tween the  first  and  second 
digits  of  the  threeJigit  read- 
out [Le,,  14-. --MHz),  In 
Photo  A,  this  means  that  the 
transceiver  is  set  for  a  fre- 
quency of  148.42  MHz. 

Standard  controls  for  vol- 
ume and  squelch  require  lit- 
tle comment,  as  does  the 
signal-strength/power  meter. 
The  microphone  socket  is  a 
standard  configuration  al- 
lowing press-to-talk  opera- 
tion. 

In  addition,  there  is  a 
three-position  switch  for  sim- 


Photo  B.   Inside  the  Commander. 
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A  complete  kit  Is  avaitabte  for  $149  plys  postage  and  handling 
from  Dick  Smith  Electronics,  PO  Box  2249,  Redwood  City  CA 
34063. 


MFJ'S  MOST  ADVANCED  RTTY/ASCII/AMTOR/CW  COMPUTER  INTERFACE  HAS  FM,  AM 
MODES,  LED  TUNING  ARRAY,  RS-232  INTERFACE,  VARIABLE  SHIFT  TUNING,  170/850  Hz 
TRANSMIT,  MARK-SPACE  DETECTION. 
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Mr  I  nTTYCW  DELUXE  COMPUTER  IKTERFJICE 
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MFJ  RTTY/ASCII/CW  software  on  tape,  cables  for  C-64/VIC-20. 


$ 


179 


95 


MFJ-1229  Engi waring,    pBrform* 

ince,  value  and  fiatures 

sets  MFJ  s  most  advan- 
ced     RTTY/ASCJI/ 
AMTOR/CW  computer  interface  apart  from  others. 

FM  (limiting)  modi  gives  easy,  trou Die-free  oper- 
ation.  Best  for  general  use.  oft-s^itt  copy,  drift- 
ing signals  and  moderate  signal  and  QRM  levels. 

AM  inon-iimtfjng^  modt  gives  superior  per- 
formance undef  weak  signal  conditions  or  wtiefi 
there  are  strong  near&y  stations. 

Croitliair  mart-sjiaca  LED  tuning  array  simu- 
iates  scope  ellipse  for  easy,  accurate  tuning 
even  under  poor  stgnal-to-noise  conditions.  Mark 
and  space  oylputs  tor  true  scope  tuning 


Tranimtts  on  both  170  Hz  and  850  Hz  thift. 

Built-in  RS-23Z  mterl3ce,no  extra  cost. 

VariabJe  stiifl  tuning  lets  you  copy  any  shift 
between  100  and  1090  Hz  and  any  speed  (5-100 
WPM  RTTY/CW  and  up  to  300  baud   ASCII) 
Push  button  tor  170  Hz  shift. 

Sharp  multr-pole  mark  and  spats  lllt«ff  give 
true  maf  k-space  detection  Gangeo  pots  give  space 
passt^nd  tuning  witn  constant  Dandwidtti.  Factory 
adjusted  trim  oois  for  optimum  filtef  performance 

Multi-pole  acUvi  filtars  are  used  fe^  pre- 
iimiter.  mark,  space  and  post  detection  fittef- 
ing.  Has  automatic  threshold  correctmit.  This 
advanced  design  gives  good  copy  under  ORM. 
weak  Sfgnals  and  setective  fading 


Has  front  panel  sensitivity  control, 

Normal/Heversa  switch  elFminates  retuning  while 
ch&cking  tor  m verted  RTTY.  Speaker  jack.  +250 
VDC  loop  ouiDUl 

Exar  2206  sine  wive  gen«ritQr  gives  phasa  con- 
tinuous AFSK  torses  Standard  2l2b  Hi  maffc  and 
2295/2975  Hz  space  Miaophone  lines  AFSK  out. 
AfSK  ground.  PTT  out  and  PIT  ground 

FSK  kftytog  for  tnnsc«lv»n  with  FSK  input 

Has  iharp  800  H;  CW  filter,  plus  and  minus  CW 
keying  and  external  CW  key  jack 

KantrDnics  software  compatltita  socket. 

Exclusive  TTLyRS-232  general  ptjrpoie  socket 
allows  intertacmg  lo  nearly  any  personal  com- 
puter with  most  appropriate  software.  Avalfabfe 
TTL/RS-232  lines  RTTY  demod  out.  CW  demod 
out  (TIL  only),  CW'ID  m.  RTTY  in.  PIT  in. 
key  in  All  signat  lines  are  buffered  and  can  be  rr^- 
verted  usrng  an  internal  DIP  switch 

Metal  cabinet.  Brushed  alummum  front  I2y?x 
2*/jx6  mches.  18  VDC  or  110  VAC  wtih  optioaal 
AC  adapter.  MFJ'1312,  J9  95 

Plugs  tHtween  rig  and  C-$4.  VtC^20,  Apple.  TRS- 
80C/Atan.  TU99  and  oiner  personal  computers 
Use  MFJ.   Kantromcs.  AEA  and  other   RTTY/ 
ASCI  I /AMTOR/CW  soft  ware 


MFJ  MULTI-FUNCTION  ^^^-^^^ 
TUNING  INDICATOR       $79.95 


Mrr  iiir 


%  J,  ^^  •"**♦•_    T*»  ^ 

GraitJy  improve  your  RTTY  cofiying  cipabtlrtte. 
Add  a  crosshair  LEO  Tuning  Indicator  that  makes 
tuning  quick,  easy  with  pin-point  accuracy-  Add 
mark  and  space  outputs  for  scope  tuning.  Add 
LEDs  that  indicate  170.  425.  850  Hz  Shifts.  Great 
tor  copying  RTTY  outside  ham  bands.  Add  sharp 
mark  and  space  filters  to  improve  copy  under 
crowded/weak  conditions,  170,  425.  860  Hz  shifts. 
Add  Normal/Reverse  switch  to  check  for  inverted 
RTTY  without  retuning.  Add  oulpyt  level  control  to 
adjust  signal  into  your  terminal  unit.  Add  a  limiter 
to  even  out  signal  variation  for  smoother  copy. 
Unit  plugs  between  your  tuner  and  receiver.  Mark 
is  2125  Hz,  space  is  2295.  2550  or  2975  Hz.  Meas- 
ures 10x2x6  in.  and  uses  floatifig  IS  VDC  or  110 
VAC  with  AC  adapter,  MFj-iai2.  $9.95, 

24/12  HOUR  CLOCK/ID  TIMER 

%wM\  to  24  hour  UTC 
or  t2  hour  formatl  Bat- 
tery backup,  ID  timer  a- 
lerts  every  9  minutes 
after  reset.  Red  .6  in. 
LEOs.  Synchronizatile  to 
WV\A/.  Alarm.  $noo2t 
function.  PM.  alarm  on 
incSialors.  Gray/Black  cabinet.  110  VAC.  60  Hz. 


MFJ*10G 

$19.95 


MFJ  ELECTRONIC  KEYER 


MFJ-W 

$69.95 


MPi  Qm.^9^t-.U-fX7h:^1C  Kit  LP 


MFi-4ff7  Dtfiut  Eteetrome  Keytf  spends  iambic, 
automatic,  semi -auto  or  manual.  Use  squeeze,  sin- 
gle lever  or  straight  key.  Plus/minus  keying.  8  to  50 
WPM.  Speed,  weight,  tone,  volume  controls.  On/ 
Off,  Tune,  Semi-auto  switches.  Speaker  RF  proof. 
7x2x6  inches.  Uses  9  V  battery,  6-9  VDC  or  110 
VAC  with  AC  adapter,  MFJ-1305,  $9.95. 

MICROPHONE  EQUALIZER 


MFJ-SSQ 

$49  J5 


Greatly  improvei  tranimitted  SS8  ipeoch  tor  max- 
mum  talk  power.  Evens  out  speech  peaks  and  val- 
leys due  to  voice,  microphone  and  room  character- 
istics that  make  speech  hard  to  understand.  Pro- 
duces cleaner,  more  intelligit^le  speech  on  receiving 
end.  Improves  mobile  operation  by  reducing  bassy 
peaks  due  to  acoustic  resonances.  Plugs  between 
micand  rig.  4  pin  mic  jack,  shielded  output  cable. 
High,  mid,  low  controls  provide  ±l2db  boost  or 
cut  at  490, 1170,  2800  Hz,  Mic  gain,  on/oM/bypass 
swrlcti.  "On"*  LED.  7x2x6  inches.  9  V  battery,  12 
vnc  on  10  VAC  wltti  adapter.  MFJ-t3l2,  $9.96. 


MFJ  ANTENNA  BRIDGE'^fJ^w 

$79.95 

Trim  your  antenna  for  optimum  per- 
formance quickly  and  easily  Read 
antenna  resistance  tip  to  500  ohms. 
Covers  all  ham  bands  below  30  MHz. 
Measure  resonai^t  frequency  ot  an- 
tenna. Easy  to  use,  conned  antenna, 
set  frequency,  adjust  bridge  for  me- 
ter null  and  read  antenna  resistance. 
Has  frequency  counter  jack.  Use  as 
signal  generator.  Portable,  self-con- 
tained. 4x2x2  In.  9  V  Datiery  or  110 
VAC  with  adapter,  MFJ-1312,  $9.95, 

MFJ  PORTABLE  ANTENNA 

MFJ's  Portable  Antenna  \m  you  operate  40  30, 
20  15.  10  meters  from  apartments,  motels,  camp 
sites  vacation  spots  niarfy  any  etecirically  clear 
oca! ion  where  space  f(|r  a  full  size  antenna  is  a 
problem 

A  telescoping  whip  (exBnds  to  54  in.)  is  mounted 
on  self-standing  5V?x6-f*x2yt  mcti  Phenolic  case 
Built-in  antenna  tur>er  laid  sirenght  meter,  50  feet 
RG-58  coax  Complete  n  uiti-band  poftable  antenna 
system  that  you  can  use  pearly  anywhere  Up  to  300 
watts  PEP 


MFJ-1^1 

$79.95 


MFJ  24  HOUR  LCD  CLOCKS 
$1995 $9,95 

MFJ.10I  pfffl 

MFJ-t07 


Huge  S/S  incfi  bold  bfeek  LCD  numenle  make  these  two  24  Hour  docks  a  must  for  your  shack.  Choose 
from  a  dual  clock  that  features  seper ate  UTC  arvd  local  time  display  or  a  singte  cfock  that  displays  24  Hour  time. 

Mounted  In  a  brushed  aluminum  frame,  these  clocks  feature  huge  5/6  Inch  LCD  numerals  and  a  sloped  face  for 
across  the  room  viewing.  Easyset  month,  day,  houf,  minute  and  second  function  Clocks  can  be  operated  in  an 
alternating  time-date  display  mode.  MFJ-IOfl,  4^^x1x2  inches;  MFJ-107p  2^4X1x2  inches.  Battery  included. 


ORDER  ANY  PROOUCT  FROM  MFJ  AND  TRY  IT-NO 
OfiUGATION.  IF  NOT  DELIGHTED.  RETitRN  WITH^ 
tN30DAYSF0f^  PROMPT  REFUND  (LESSSHIPPING) 

•  One  yeaf-  uncofidiiional  guarantee  •  Made  in  USA. 

•  Add  S4  00  ea(^  shippmg/hdndlmg  «  CitI  Of  write 
for  free  catalog,  over  tO0  products 


MFJ  ENTERPRISES.  INC 

Bqi  144.  Missiiiippi  State.  MS  39762 


TO  ORDER  OR  FOR  TOUR  NEAREST 
DEALER.  CALL  TOLi-FREE 

800-647-1800.  CatI  601  32a  5869 
in  Miss  and  outside  continental  USA 
Telex  53'4590  MFJ  ST  KV 
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When  You  Buy,  Say  73 
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73  for  Radio  Amateurs  •  August,  1985    IS 


Recruit 


f: 


a  Friend 
73  for 


L I  i 

-  " — - 
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Celebrate  25  years  of  73  for  Radio  Amateurs 
by  treating  yourself  and  a  fellow  ham  to  an  un- 
beatable subscription  offer! 

Here's  how  it  works— When  you  get  a  friend 
to  enter  a  paid  subscription  to  73  for  the  low  one 
year  rate  of  $19.97,  you  can  renew  your  own 
sub^hption  for  an  unbelievably  low  $12.46 — a 
50%  savings  off  the  regular  renewal  rate! 

You  don't  need  special  salesnnanship  abili- 
ties. Simply  show  your  friend  73's: 

•  high-quality  construction  projects  and  week- 
end gadget  ideas. 

•  articles  about  satellite  TV,  or  about  the  grow- 
ing use  of  microcomputers  in  the  hamshack, 

•  monthly  ham  help  features  and  new  product 
news* 

•  international  reports. 
It's  that  easy.  73  will  sell  itself.  And  when  your  ham  friend  enters  his  name  and  address  on  the 

coupon  or  attached  card,  you'll  get  your  73  subscription  renewal  for  half-price. 
But  hurry!  This  special  offer  is  available  for  a  limited  time  only. 
So  grab  a  ham  friend,  grab  a  pen,  and  come  join  the  73  silver  anniversary  super-savings  celebration! 


n   We  want  to  join  the  73  celebration — a  new  paid  subscription  for  my  friend, 
°   and  a  renewal  for  me  at  50%  off- 


SEND  tVlE  ONE  YEAR  OF  73  FOR  RADIO 
AMATEURS  AT  THE  LOW  SUBSCRIPTION 
PRICE  OF  $19.97. 

D  Payment  Enclosed 

D  VISA    DAE    D  MC 

Card  # Exp,  Date 

Signature ^^_^^ ^ - 

Name ^ • 


BECAUSE  I  GOT  A  FRIEND  TO  SUBSCRIBE 
TO  73,  EXTEND  MY  SUBSCRIPTION  FOR 
ONE  YEAR  FOR  ONLY  $12,481 

n  Payment  Enclosed    D  MC 
□  VISA    D  AE     n  Sill  Me 


Card# 


Exp.  Date 


Signature 
Name 


i 


Address 

City 


State 


Zip 


Address 
City 


State 


Zip 


Canada  &  Mexno  $22.97,  Foreign  Surlaoe  $39.97.  One  year  only,  US  functe  drawn 
on  US  bank.  Fo^^siigrt  airmafl.  please  inquire.  356  R6 J 


Canada  &  Mexico  f14.48,  Foraigt^  Surfaca  $22.4S,  Doe  year  cx%.  US  funds 
drawn  on  US  bank.  Fore^n  aJTmai^p  piaasa  inquire.  35B^6K 


>'ilaflifi 
4niateur«>» 


PO  Box  ^1  •  Farmingdale,  NY  •  11737 


plex  and  ±600-kH2  trans- 
mitter offset  for  working  into 
repeaters.  There  is  also  an 
anti-repeater  (reverse)  but- 
ton so  that  the  transceiver 
can  be  used  to  listen  in  on 
the  repeater  receiving  fre- 
quency. 

Finally,  there  is  the  5-kHz 

offset  switch  which  effec- 
tively doubles  the  number  of 
channels  from  400  to  800,  al- 
beit with  5-kHz  channel 

spacing. 

How  If  Works 

for  those  not  familiar  with 
the  series  of  articles  on  the 

UHF  transceiver,  let's  now 
go  through  the  block  dia- 
gram, before  attacking  the 
main  circuit  diagram.  Refer 
now  to  Fig.  1 . 

The  block  diagram  shows 
that  the  transceiver  is  split 
into  two  sections,  receiver 
and  transmitter,  which  come 
together  in  the  antenna  fil- 
ter. Both  sections  employ  a 
common  frequency  synthe- 
sizer and  voltage-controlled 
oscillator. 

The  receiver  is  a  conven- 
tion a  I  double-conversion 
superheterodyne  with  inter- 
mediate frequencies  at  10 J 
MHz  and  455  kHz.  The  sec- 
ond conversion  from  10.7 
MHz  to  455  kHz  is  achieved 
in  an  integrated  circuit 
which  also  includes  limiting 
amplifiers  and  an  FM  quad- 
rature detector.  From  there 
the  signal  is  passed  to  an  au- 
dio amplifier. 

The  vco  (voltage-con- 
trolled  oscillator]  has  two 
modes  and,  as  you  might 
have  guessed,  these  are 
transmit  and  receive.  In  the 
transmit  mode,  the  vco  is  set 
to  an  exact  frequency  within 
the  range  of  1 44  to  1 4a  MHz 
by  the  frequency  synthesizer 
which,  in  turn,  is  controlled 
by  the  offset  oscillator.  The 
output  of  the  vco  is  fed  via 
Q17  and  Q1 8  to  the  rf  power 
amplifier  and  thence  via  the 
antenna  filter  circuit  to  the 
output  socket 

In  the  receive  mode,  the 
vco  is  set  at  a  frequency  ex- 
actly 10.7  MHz  below  the  in- 
coming frequency.  This  is 
necessary  to  give  the  10.7- 
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Fig.  7.   Block  diagram  of  the  DSE  Commanden 


MHz  intermediate  fre- 
quency at  the  output  of  the 
mixer,  Q7.  The  lower  vco  f  re- 
quency  is  obtained  by 
switching  a  different  crystal 
into  the  offset  oscillator 

Circuit  Details 

Now  let's  have  a  look  at 
the  circuit  diagram  (Fig.  2). 
Don't  shudder.  We'll  con- 
sider the  receiver  circuitry 
first. 


mon-emitter  amplifier  with 
L3  as  its  collector  load.  L3  is 

part  of  the  three-stage  band- 
pass filter  which  only  ac- 
cepts signals  in  the  14^to- 
148-MH2  range. 

MOSFET  Q7  is  the  mixer. 
Gate  1  of  Q7  is  the  incoming 
rf  signal  while  gate  2  is  the 
vco  (local-oscillator]  signal. 
L6  is  the  drain  load  of  Q7  and 
the  mixer  output  is  the  differ- 
ence frequency,  10.7  MHz. 


d/ 


We  are  happy  to  give  full  rights  to  any  kit 
or  parts  supplier  to  self  or  reproduce  the 
board  or  circuit  for  this  project.  We  feel  this 
is  the  best  way  for  the  whole  ir^dustry , ,  Jhe 
more  people  there  are  who  constru€:t  proj- 
ects^ the  mote  hobbyists  there  will  be  ben- 
efiting all  of  us/'— Ike  Bain  VK2AIC/W6, 
President^  Dick  Smith  Electronics. 


Input  signals  from  the  an- 
tenna are  fed  via  the  an- 
tenna filter  and  rf-switching 
network  on  the  extreme 
right-hand  side  of  the  circuit 
diagram.  The  signals  pass  via 
L30,  L29,  L27,  L26,  L28.  and 
CI 23.  From  there  they  go  to 
the  input  of  Q6  via  trans- 
former L2  and  CI  1  (on  the  ex- 
treme left-hand  side  of  the 
circuit). 

The  rf  switching  is  per- 
formed by  D13  {near  L28,  on 
the  right-hand  side  of  circuit- 
ry). In  the  transmit  mode, 
D13  is  forward-biased  and 
thus  shorts  out  any  rf  signal 
from  the  transmitter  which 
would  otherwise  be  fed  into 
the  receiver  input 

Q6  is  a  conventional  com- 


This  is  passed  via  FL1,  a  two- 
pole  filter,  to  1C1. 

Id  is  a  Motorola  MC3357 
device  specifically  designed 
for  use  in  a  narrowband  FM 
dual-conversion  communi* 
cations  receiver,  which  is  ex- 
actly what  this  circuit  is.  We 
have  already  talked  about 
the  first  conversion,  which 
takes  place  in  mixer  Q7, 
from  1 44  (to  1 48  MHz)  down 
to  10.7  MHz,  The  MC3357 
handles  the  second  conver- 
sion using  an  internal  10.245- 
MHz  local  oscillator 

This  gives  a  second  inter- 
mediate-frequency signal  of 
455  kHz  which  is  amplified, 
limited,  and  detected  by  ICI, 
IC1  also  provides  the 
squelch  function 


In  greater  detail,  crystal 
XI  at  pin  1  of  1C1  sets  the  lo- 
cal-oscillator frequency  to 
10.245  MHz.  This  is  inter^ 
nally  mixed  with  the  10J- 
MHz  signal  from  Q7  to  pro- 
duce a  455-kHz  i'f,  which  is 
then  fed  to  an  external  filter 
at  pin  3.  Transistor  Q8  ampli- 
fies the  filtered  455-kH2  sig- 
nal and  feeds  it  back  into  the 
limiting-amplifier  input  at 
pin  5. 

The  limiting  ampltfier  is  a 
five-stage  differential  ampli- 
fier which  boosts  the  455* 
kHz  signal  well  into  clipping, 
at  its  output.  That  is,  we  say 
the  signal  is  limited.  This  ef- 
fectively removes  any  ampli- 
tude variations  (AM)  so  that 
the  signal  only  contains  fre- 
quency modulation. 

The  limited  signal  is  then 
fed  to  the  internal  FM  quad- 
rature detector  associated 
with  coil  L7  and  capacitor 
C37  at  pins  7  and  8. 

The  detected  audio  is  ex- 
tracted from  pin  9  and  fed 
via  R33  and  C35  to  VR40,  the 

volume  control.  At  the  same 
time,  a  sample  of  the  signal 
is  coupled  via  R32  and  C33 
to  an  internal  amplifier  be- 
tween pins  10  and  11. 

This  amplifies  any  noise 
signal  (hiss)  above  the  ex- 
pected audio  passband 
which  is  then  rectified  by  D7 
and  used  to  "squelch''  the 
audio  output  via  control  pin 
12.  VR39  is  the  squelch  con* 
trol 

Transistor  Q8  feeds  a  por- 
tion of  the  455-kHz  signal 
(before  limiting  is  applied)  to 
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Ffg.  Z  Schematic  diagram. 


IC7,  the  meter  amplifier  This 
produces  an  indication  of 
signal  strength  when  in  the 
receive  mode. 


Transistors  Q9  to  Q12 

form  a  conventional  audio 
amplifier  Q9  is  a  straightfor- 
ward commonHpmitter  stage 


with  negative  feedback  ap- 
plied to  the  emitter  via  R44. 
Q10  is  a  class-A  driver  with 
bootstrapping  via  the  output 


capacitor,  C47.  Its  collector 
load  is  R49  and  the  speaker 
itself. 

If  the  speaker  is  discorv 
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nected  for  any  reason,  the 
whole  amplifier  will  latch 
up,  which  is  how  it  manages 
to  withstand  open  circuits 
continuously  (see  specs). 


Q11  and  Q12  form  a  fully 
complementary  output  pair 
with  quiescent  current  set  by 
R46  and  D8  R47  and  R48  are 
rather  high  in  value  at  2,2  Q, 


which  gives  good  bias  stabil- 
ity, limits  the  power  output 
to  some  extent  and  gives 
momentary  short-circuit  pro- 
tection. 


Resistors  R44  and  R43  set 
the  audio  amplifier  gain  to 
around  25  [i.e.,  5600/220  = 
25)  whtle  C45  rolls  off  the  re- 
sponse above  3  kHz. 
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General 

Frequency  coverage 
Channel  spacing 
Number  of  channels 
Frequency  stability 
ModylatJon 
Temperature  range 
Duly  cycle 

Supply  voltage 
Polarity 
Current  drain 


Protection 


Transmitter 

Power  output 
Maximum  deviation 

Distortion 

Spurious  emissions 
Harmonics 
Microphone  sen  si* 
tivity 

Receiver 

Sef>sitivity 

Selectivity 
Audio  power 
Frequency  response 


Specffjcations 

144  to  148  MHz  (see  text) 
10  kHz,  with  5-kHz  offset 

400  @  10  kHz.  800  @  5  kHz  (see  textj 
within  ±  10  ppm  from  0  to  60^C 
frequency  modutation 
from  5  to  50^0 

two  minutes  transmit,  two  minutes  re- 
cede 

12  to  1 5  V  dc,  test  voltage  13.8  V  dc 
negative  chassis 

receive:  muted.  110  mA;  unmuted,  300 
mA 
transmit:  1.9  A  at  10  W;  2.5  A  at  15  W 

(a)  S-A  in-line  fuse 

(b)  diode  reverse  polarity  protection 
(D1) 

(c)  rf  power  amplifier  can  withstand  up 
to  5:1  vswr  and  open-  or  short-cir* 
cuit  conditions  for  at  feast  two 
minutes 

(d)  audio  power  amplifier  can  with- 
stand open  circuits  continuously 
and  momentary  short  circuits 

10  Watts  nominal,  16  Watts  maximum 
limited  to  5  kHz  under  normal  opera- 
tion; up  to  10  kHz  with  overdrive 
less  than  10%  at  3-kHz  deviation 
less  than  60  dB  with  respect  to  carrier 
less  than  60  dB 
5  mV  mis 


0.5  tiV  into  50  O  for  12-dB  Sinad; 
typieallyO,4j4V 

better  than  SO  d  Bat  ±25  kHz 
1  Wat1%THDinto8D 
OdB/octave  rolloff  above  l  kHz 


Transmitter  Operation 

The  transmitter  is  con- 
trolled by  the  press-to-talk 
switch  on  the  microphone 
and  this  controls  the  various 
supply  rails,  as  mentioned 
before.  We'll  come  back  to 
that.  The  signal  from  the  mi- 
crophone is  fed  to  the 
preamplifier  (Q13  and  Q14) 
which  provides  substantial 
gain.  The  amplified  signal  is 
fed  via  C52  to  a  diode  limit- 
ing circuit  [D9  and  D10) 
which  prevents  the  following 
stages  from  being  over- 
loaded. 

The  signal  from  D10  is  fed 
to  Q15,  a  two-pole  active-fil- 
ter stage  with  unity  gain.  The 
output  of  this  stage  is  the 
modulating  signal  which  is 
applied  from  trimpot  VR61 
to  varicap  diode  D11  via 


Rb2,  C57,  and  R64.  Dll  is  in 
the  tank  circuit  of  the  vco 
(Q1 6)  and  thus  is  able  to  fre- 
quency modulate  the  vco 
according  to  the  micro- 
phone-signal voltage. 

The  vco  is  a  conventional 
grounded-gate  oscillator  us- 
ing an  N-channel  FET  It  os^ 
crilates  at  a  nominal  146 
MHz  (center  of  band)  as  set 
by  L8  and  C64.  Varicap  D12 
sets  the  vco  to  the  exact  fre- 
quency required,  as  con- 
trolled by  the  frequency 
synthesizer. 

The  main  vco  output  sig- 
nal is  taken  from  its  source 
and  fed  to  Q17  and  Q18, 
which  are  transformer  cou- 
pled, and  thence  to  Q19  and 
Q20.  which  are  more  or  less 
conventional  common-emit- 
ter amplifier  stages.  Q21  and 
Q22,  on  the  other  hand,  are 


class-C  power-amplifier 
stages  which  operate  with- 
out forward  bias  at  their 
bases. 

By  way  of  explanation,  in 
a  class-C  amplifier  such  as 
Q22,  the  collector  current 
flows  for  substantially  less 
than  every  alternate  half 
cycle  with  the  tuned  circuit 
preventing  the  generation  of 
harmonics.  In  effect,  a  class- 
C  amplifier  tank  circuit  can 
be  considered  as  the  analog 
of  a  flywheel  which  has  a 
short  burst  of  energy  applied 
to  it  during  every  cycle.  It  is 
a  highly  efficient  amplifier 

The  output  power  from 
Q22  is  coupled  to  the  an- 
tenna filter  circuit  men- 
tioned previously.  The  path 
is  via  L26,  L27,  L29,  and  L30 
to  the  output  socket.  A  mea- 
sure of  the  transmitter  out- 
put is  provided  as  follows; 
Gimmick  capacitor  C169 
(two  wires  twisted  together) 
feeds  a  small  portion  of  the 
transmitter  output  to  D14, 
which  rectifies  the  signal  and 
applies  the  resultant  dc  to 
the  signal  meter  via  R109 
and  filter  capacitor  CI  34. 

Frequency  Synthesis 

The  method  of  frequency 

synthesis  is  essentially  a  vari* 
ation  on  the  conventional 
phase-locked-loop  (PLL)  cir- 
cuit. A  PLL  normally  is  com- 
posed of  a  voltage-con- 
trolled oscillator  (vco),  a 
reference  oscillator,  a  pro- 
grammable frequency  di- 
vider (fed  by  the  vco),  and  a 
phase  comparator  which 
compares  the  frequency-di- 
vided output  of  the  vco  with 
the  reference  oscillator. 

For  a  VHF  transceiver  it  is 
usual  to  have  three  oscilla- 
tors: a  vco,  a  reference  oscil- 
lator, and  an  offset  oscilla- 
tor In  this  case,  the  vco  is 
Q16,  the  reference  oscillator 
is  associated  with  1C6,  and 
the  offset  oscillator  is  Q26. 
IC5  is  the  phase  comparator 
and  IC4  is  the  programmable 
divider. 

Let's  start  by  looking  at 
tC6.  This  I C  is  a  combined  os- 
cillator and  divider  with  a  di- 
vision ratio  of  1024.  It  drives 
crystal  X2  at  a  frequency  of 


10.24  MHz,  which  when  di- 
vided by  1024  produces  a 
reference  frequency  of  10 
kHz  at  pin  7. 

IC5,  the  phase  compara- 
tor, compares  thelO-kHz  ref- 
erence frequency  from  IC6 
against  the  10-kHz  output 
from  the  programmable  fre- 
quency  divider,  IC4.  The  out- 
put at  pin  3  of  IC5  is  the  PLL 
error  voltage,  which  is  a  se- 
ries of  pulses.  These  are  fil- 
tered to  produce  smooth  dc 
byR91,C156,  R87,  R86,  and 
CI  53,  This  dc  error  voltage  is 
then  applied  to  D12  in  the 
vco  (Q16)  to  maintain  con- 
trol over  the  vco  output 

As  shown  on  the  circuit, 
when  the  PLL  is  in  the  lock 
condition  and  the  vco  out- 
put is  144  MHz,  then  the  er- 
ror voltage  at  TP3  is  27  volts 
dc  (after  setting  up  J 

Where  the  frequency-syn- 
thesizer circuit  diverges 
from  normal  PLL  practice  is 
that  the  programmable  di- 
vider does  not  merely  "di- 
vide down"  the  output  of  the 
vco.  Instead,  IC4  divides  the 
difference  between  the  vco 
output  and  the  third  har- 
monic of  the  offset  oscilla- 
tor. 

The  reason  for  this  indi- 
rect procedure  is  that  it  is  not 
possible  to  easily  provide  for 
programmable  division  di- 
rectly from  144  MHz. 

What  happens  is  this.  The 
offset  oscillator,  Q26,  oper- 
ates at  44.234966  MHz  in 
receive  mode  and  at 
47.801666  MHz  in  transmit 
mode.  The  relevant  crystals, 
X4  and  X3,  are  switched  into 
circuit  by  diode  D23  or  D22, 

The  collector  output  cir- 
cuit of  Q26  is  tuned  to  the 
third  harmonic  of  these  fre- 
quencies, i.e.,  132.704698 
MHz  and  143.404998  MHz. 

Depending  on  whether 
the  transceiver  is  in  receive 
or  transmit  mode,  one  or  the 
other  of  these  offset  fre- 
quencies will  be  subtracted 
from  the  vco  output  fre- 
quency by  the  offset  mixer, 
Q27.  The  difference  fre- 
quency will  range  from  595 
kHz  (e.g.,  144-143.405)  to 
4.595  MHz  (148-143,405). 

It  is  this  range  of  differ- 
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Panasonic 


The  Panasonic  Command  Series: 

tuning,  you'll  hear  the 

Now  it's  easy  to  listen  in  on  the  world's  hot  spots. 
With  the  Panasonic  RF-B600  Command  Series 
FM/LW/MW/SW  receiver. 

Its  advanced  microcomputer-controlled  tuner  lets 
you  preset  up  to  nine  different  frequencies.  And  reach 
them  at  the  touch  of  a  button.  Or,  press  the  appropriate 
buttons  and  tune  in  any  desired  frequency  with  direct- 
access  digital  tuning.  It'll  lock  right  in  to  every  signal 
with  a  PLL  quartz-synthesized  tuner.  Once  tuned  in,  the 
Panasonic  double  superheterodyne  system  helps  deliver 
a  dean,  consistent  signal* 

There's  even  buirt-in  auto-tuning  to  let  you  scan  the 
shortwave  band  automatically  as  well  as  manually.  All 
this  means  you  can  tune  in  Berlin,  pick  up  Paris,  or  locate 
London  in  an  instant.  Without  dialing  al  over  the  band. 


idti&nes  not  iiKltwIed. 


With  double  superheterodyne 
world  loud  and  clear. 

Both  the  RF-B600  and  the  RF-B300  are  packed  with 
features  and  built  to  go  anywhere. 

The  Panasonic  Command  Series  offers  something 
for  everyone.  With  equipment  sophisticated  enough  to 
impress  the  most 
avid  enthusiast  and 
automatic  features  - 

that  get  you  where 
you  want  to  be.  Fast. 

There's  a  whole 
world  out  there 


that's  waiting  to  be 
heard.  Tune  into  it 
with  the  Panasonic 
Command  Series. 
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NQH-tnBEAD€Oln     THflE^DEO 


iU&HJNG 
PC  STril 
n«tACM 


m^MM 


USHING 
(BEACH 
10  FOR  (Q  DO' 


120V  INDICATOR 

NEON  INDlCATOM 

RATEP   130  V  t  i  W 

MOUNTS  IN  ^  tfi-  MOLE 

75«EACH    AEDiENS 

m  FOR  IT  00 

100  FOR  IS5  00 


Ml  acaROOKS  com 


«99«   VtRMOMT  '  P  O   BOl  ZO^a^  ■  LO%  UNCtLil  CA  »O0a« 


EDGE 
CONNECTORS 


.%  1 1^1  ■  ^1  n  "11* , .  n  ,  . .  ,  -^ .  -  J .   <4 


22/44    22/44  GOLD  PLM ED 
CONTACTS 
ISBCONtflCT  SPADNG 

$Z,0OEACH     IOFOF1$ISOO 


SWITCHING 
POWER 
_  SUPPLY 


TOLL  FREE  ORDERS 

(M  CALlFOflNlA: 


-5492 


IttFORHATtmi 


lumfififiVtnwTrD' 
•fD  COD' 


MClUiM  «lllfKttW1 


INPUT 

QtiTPUT 
*t2Vdc©350ffa 

$5.00  each 


ence  frequencies  which  is 
appfted  to  the  programma- 
ble frequency  divider,  IC4, 
via  Q28  and  Q2a 

So  IC4  is  programmed  by 
the  thumbwheel  switches  to 
divide  the  relevant  differ- 
ence frequency  from  Q27  to 
provide  a  10-kHz  output 
which  is  applied  to  the  phase 
comparator,  IC5. 

Note,  by  the  way,  that  the 
difference  between  the 
transmit  and  receive  offset 
frequencies  is  10.7  MHz, 
which  is  the  required  inter- 
mediate frequency. 

So  far,  so  good.  But  now 
we  have  to  backtrack  a  little. 
There  is  a  problem  in  that 
iC4  cannot  precisely  divide 
frequencies  that  are  not  an 
exact  multiple  of  10  kHz. 
Therefore,  that  example  of 
595  kHz  (the  lowest  differ- 
ence frequency)  is  not  valid. 
And  in  fact  those  offset  os- 
cillator frequencies  given 
above  are  not  quite  correct. 

Because  of  the  provision 
for  5-kHz  channel  spacing, 
the  offset  oscillator  crystals 


are  in  fact  1666  Hz  too  high. 
When  the  third  harmonic  of 
each  crystal  is  considered,  it 
will  be  5  kHz  high.  So  in  nor- 
mal operation,  the  crystals 
are  pulled  low  by  L14  and 
LI  5  for  X4,  and  LI  6  and  LI  7 
for  X3.  So  the  normal  offset 
transmit  frequency  is  47.8 
MHz  n43,4-MHz  3rd  har- 
monic) and  the  offset  re- 
ceive frequency  is  44.2333 
MHz  (3rd  harmonic  is  132  J 
MHz) 

When  these  offset  fre- 
quencies are  subtracted 
from  the  vco,  the  range  of 
difference  frequencies  will 
be  600  kHz  to  4.6  MHz.  And 
note  that  600  kHz  is  an  exact 
multipleof  10  kHz. 

When  the  +5-kHz  facility 
is  switched  on,  LIS  and  LI 7 
are  switched  out  of  circuit  by 
diodes  D24  and  D25  so  that 
now  the  crystals  do  run  1666 
Hz  high  and  so  the  vco  fre- 
quency is  shifted  up  by  5 
kHz, 

Band  Protection 

Note  that  when  the  10- 


kHz  outputs  of  IC6  and  IC4 
(the  programmable  divider) 
are  locked  together,  IC5 
turns  on  Q30.  This  turns  on 
Q18  and  Q19  and  thus  al- 
lows the  transmitter  to  oper- 
ate Thus  the  transmitter  is 
prevented  from  producing 
signals  which  are  outside  the 
144-to-14ft'MHz  band. 

But  what  about  that  +5- 
kHz  offset  we  have  just  dis- 
cussed? When  that  is  ap- 
plied, it  would  be  possible 
for  the  vco  to  operate  at 
148  005  MHz  and  still  pro- 
duce a  lock  condition.  The 
circuit  design  takes  care  of 
this  possibility,  too,  since  the 
thumbwheels  are  wired  to 
only  permit  a  maximum  vco 
frequency  of  147.99  MHz. 
When  the  5  kHz  is  added, 
this  gives  a  maximum  vco 
frequency  of  147.995  MHz, 
which  is  still  inside  the  band 
limits. 

Strictly  speaking  then,  this 
means  that  only  399  chan- 
nels are  available  with  10- 
kHz  spacing  and  798  chan- 
nels with  5-kHz  spacing 
(144  005to147  995MHz). 

±600-k Hz  Offset 

Yet  another  factor  has  to 
be  taken  care  of  by  the  fre- 
quency-synthesizer circuitry. 
For  repeater  operation,  the 
transmitter  frequency  usu- 
ally has  to  be  offset  by  minus 
600  kHz  from  the  receive  fre- 
quency. Less  often,  it  may 
have  to  be  changed  by  plus 
600  kHz.  This  condition 
could  be  met  by  adding 
more  crystals  to  the  offset 
oscillator  circuitry,  but  in 
this  circuit  it  has  been 
achieved  digitally. 

As  well  as  avoiding  the  ex- 
pense of  extra  crystals,  the 
digital  method  of  offset  does 
not  require  any  alignment 
IC2  and  IC3  are  digital  add- 
ers, They  add  a  code  of  60  or 
120  to  the  code  applied  by 
IC4.  In  the  normal  simplex 
mode,  the  addition  of  the  60 
code  is  the  standard,  For 
-600-kHz  repeater  opera- 
tion, this  code  is  removed 
(controlled  by  D18  and  IC2J. 

For  +600"kHz  operatioa 
IC2  and  IC3  are  brought  into 
play  by  D29  and  D27  to  add 


a  code  of  120  to  IC4. 

A  neat  advantage  of  this 
scheme  is  that  it  allows  the 
"anti-repeater"  operation 
whereby  the  receiver  only 
can  be  shifted  by  ±  600  kHz. 
This  is  achieved  by  the  push- 
button in  conjunction  with 
Q23,  Q24,  and  associated 
diodes.  The  advantage  of  the 
anti-repeater  function  is  that 
it  allows  the  operator  to  lisr 
ten  directly  to  his  contact  iiv 
stead  of  via  the  repeater. 

Note  that  when  the  600- 
kHz  offset  facility  is  in  use, 
the  out-of-band  protection 
circuitry  does  not  prevent 
transmission  outside  the 
band  limits.  In  this  case  it  is 
up  to  the  operator  to  make 
sure  he  or  she  does  not  trans- 
gress. 

Power  Supply 

A  +10-V  regulated  supply 
derived  from  Q1,  Q2,  and  D2 
supplies  power  to  the  vco, 
offset  oscillator  frequency- 
synthesizer  circuitry,  and 
mix-down  amplifier  (Q28 
and  Q29).  The  +10-V  regu- 
lated  rail  is  also  switched  to 
various  other  sections  of  the 
circuit  by  Q4  and  Q5,  de- 
pending on  whether  the 
transceiver  is  in  the  receive 
or  transmit  mode. 

When  in  the  receive 
mode,  the  press-to-talk 
switch  is  open  and  D3,  D4, 
and  D5  cannot  conduct. 
Therefore,  Q4  supplies  the 
+  10-V  receive  rail.  When 
the  PTT  switch  is  closed  for 
transmit  mode,  D3  and  D4 
conduct,  turning  off  Q4  and 
turning  on  Q5  to  supply  the 
+  10-V  transmit  rail  D5  also 
conducts,  turning  on  Q3  to 
supply  the  +12-V  transmit 
rail. 

The  final  two  stages  of  the 
rf  power  amplifier,  Q21  and 
Q22,  are  powered  directly 
from  the  1 3.8-V  (battery)  sup- 
ply as  is  the  audio  amplifier 
This  is  OK  since  Q21  and 
Q22  are  normally  biased  off 
and  can  only  operate  when 
Q19  and  Q20  are  turned  on 
by  the  +12-V  transmit  rail. 

In  Part  II  of  this  article,  the 
construction  and  alignment 
of  the  DSE  Commander  will 
be  detailed  ■ 
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HF  Equipnit^iH  Refular  SALE 

IC*735  Xcvf/SWrm/mic. ..........  a49.00  749" 

PS-55  Power  supply TBA 

AM 20  Aulomal^t:  antenna  tuner, „       TBA 

FL'32  500  Hz  CW  filter. „ .     59.50 

fI-243  Electronic  keyer  ynit 50.00 

fC-730  8-band  200w  PEP  xcvr  w/mic  829,00  569'^ 
FL'30  SSB  filter  (pssband  tuning)     5950 

FL'44A  SSB  filter  (2nd  If] 159  00  144" 

FL-45  500  H2  CW  filter 59.50 

EX-195  Marltefunft ..„     39.00 

EX-202  LDA  interface;  730/2K17AH4     27,50 

EX'203  150  Hz  CWaijdio  filter 39.00 

EX-205  Transvertef  switching  unit  29.00 
Sli-5  8'pin  electret  desk  microphone  39,00 
HM'IO  Scanning moliile microphone  39.50 
ilS  Mobile  mount 19.50 

IC^720A  9  band  icvr/,1-30  MHz  rcvr  1349.00  799" 

Fb32  500  Hz  CW  filter 59.50 

FU34  52  kHz  AM  filter.... 49.50 

SM*5  8  pin  dectret  desk  microphone  39.00 
iB'5  Mobile  mount 19  50 

ICJ45  9-b3nd  icvr  W/.1-30  Mhz  rcvr  999  00  779" 

PS'3S  Internet  power  supply .......  160.00  144" 

EX-241  Msr^erumt 20  00 

El'242  fH  unit. 39.00 

EX'243  Electronic  S(eyef  unit 50.00 

FL45  500  Hz  CW  filter  {ls:t  IF) .....     59.50 

Ft-54  270  Hz  CW  filter  (Ist  IF) 47.50 

FL-52A  500  Hz  CW  filter  (2nd  IF)  96.50   89^* 

FL-53A  250  Hz  CW  filter  (2nd  If)  96.50   89« 

FL-44A  SSB  fitter  (2nd  IF) 159  00  144" 

HH-10  Scanning  mobile  mtcropbone  39.50 

SII-6  Desk  microphone ,,..  39,00 

KM- 12  Extra  fiand  micro phorre.,,,.  39  50 

tiB'12  Mobile  mount,*.... 19.50 


iC751  g^band  3tcvr/i-30  MHz  rcvr 

PS-35  Interna!  power  supply 

FL-32  500  Hz  CW  filter  (1st  IF] -..» 
fl-63  250  Hz  CW  filter  (1st  IF)... » 
FL^52A  500HzCWfilteM2f^dlF)*.. 
FL-53A  250  Hz  CW  filter  (2nd  IF)... 

FL-33  AMtilter........ »... 

FL^70  2M  Khz  wide  SSB  filter 

HM>12  Extra  hand  mEcropfvone 

Sll'6  Desk  microphone 

CR'$4  Higti  sttbilrty  feference  xtif 
RC40  Eiternal  frequency  controllef 
iB-18  Mobile  mounL...._ 
Opf/ons.  720/7JQ/745/751 
PS'15  20A  external  power  supply. . 
EX444  Adaptor  for  Cf-l/PS- 15, 


lb    A    ft    *    «- 


1399.00 

160.00 

59-50 

48.50 

96.50 

96.50 

31.50 

46.50 

39.50 

39,00 

56.00 

35.00 

19.50 

Regular 

14900 

6.50 


1199 
144" 


89« 
89« 


SALE 
134" 


ICOM 


Optiom  -  continued 

CF-1  Cooling  fan  for  PS-1 5..... 

EX-310  Voice  synth  (or  751.  ft-71A 
SP-3  External  base  station  speaker.... 
Speaker/ Phone  patch  -  specify  radio 

eC-IOA  Memory  back-up.,.. 

£X-2  Relay  box  with  marker........... 

AT- 100  1  OOw  8  ba  FKi  a  utomatic  arrt  tuner 
AT-500  500w  9-band  automafn:  ant  tuner 
AH'l  5-band  mobile  antenna  w/tuner 
PS-30  Systems  p/s  w/cord,  6-pin  plug 

OPC  (Optional  cord,  specify  2  or 4'pfn 
GC-4  World  clock „..  (Cfoseoutf) 

Hf  /mear  amplif'ter 

tC'2KL  w/ps  160  15m  solid  state  amp 

VHF/UHf  6ase  mult i -modes 
IC-5510  80  Watt  6m  transceiver.. 

EX' 106  FM  option ..«...»« 

BC-lOA  Memory  back-up... ,, 

SU-2  Electret  desk  microphone  .... 
IC-271A  25w  2m  FM/SS8/CW  xcvr... 

AO-20  Internal  preamplifier* 

iC-271H  lOOw  2m  FM/SSB/CW  xcvf 

A(]'25  Mast  mounted  preamplifier* 
IC-471A  25w  430-450  SSB/CW/FM  xcvr 

AG-1  Mast  mounted  preamplifier* 
(C-471H  75w  430-450  SSe/CW/FM  Jtcvr 

A6-35  Mast  mounted  preamplifier* 


fteplar 

4500 

39.95 

49.50 

139.00 

8.50 

34.00 

349.00 

449.00 

289.00 

259.95 

5.50 

99.95 


SALE 


129" 


314»^ 
399" 
259" 
234^^ 


79 


IS 


Repfar  SALE 
1795.00  1299 


Regular 

699.00 

125.00 

8.50 

39.00 
699,00 

56.95 
899,00 

84,95 
799.00 

89.00 
1099.00 

84.95 


SALE 

599'= 
112" 


569" 
759" 
699^^ 
969" 


For  a  Limited  time! 

With  the  purchase  of  IC-271A/H  or 
IC-471A/H  get  the  matching  Preamp* 

for  just  $1,00  extra . 


Common  accesjorrej  for  271 A/H 
PS-2S  Internal  power  supply  for  (A),,, 
PS-3S  Internal  power  supply  for  (K) 
FS-15  External  power  supply  ***,,, ,,, 
CF-1  Cooling  fan  for  PS-i5. , , , . 

EX-i44  Adaptor  for  PS  IS/CF-l 

SM-6  Desk  microphone  .*** .*,,„ 

EX-310  Voice  sythesizer , 

TS'32  Co  mm  Spec  encode/decoder.,.. 

UT- 1 5  Encoder/decoder  interlace  * . , 
UM5S  UT'15S¥^/TS-32  installed..... 


arrd  471 A/H 

99.00  89« 
160.00  144" 
149.00  134" 

45.00 
6-50 

39.00 

39,95 

59-95 

12.50 

79.95 


VHf/UHF  mobih  muki*modei 

IC^290H  25w2mSSB/FMKGVf,TTPmic  549.00  479^* 

IC-490A  10w430  440SSB/FM/CWKCvr  649,00  579'* 


VHf/UHF/1.2  GHz  FM 
IC-27A  Compact  25w  2m  FM  w/TTP  mic 
IC-27H  Compact  45w  2m  Ff^flw/TfPmjc 
(C'37A  Compact  25w  220  FM.  TTP  mic 
IC-47A  Compact  25w  440  FM,  TTP  mic 

IIM6/EX-388  Voice  synthesizer ... 
IC-3200A  25w  2m/440  MHz  fM  uvf 
IC'120  Iw  1.2  GHz  FM  transceiver... « 

iL-12  lOw  amplifier. 


•*****'i**  ****** 


Sm  portable 

IC^505  3/lOw  6m  port  SSB/CW  xcwr 
BP-IQ  Internal  Nod  battery  pack 

LC'iO  Leather  case  ................ 

SP-4  Remote  speaker 


Regular  SALE 

369.00  319" 
409.00  359" 
449.00  299" 
469,00  419" 
29.95 

549.00  489" 
499.00  449»* 
339.00  299« 

Regular  SALE 
449,00  399" 

79.50 

1Z50 

49.50 

34.95 

24.95 


Hand-he  fd  Trdnsceiven 
Deluxe  models  Refulir  SALE 

JC-02AT  for  2m ......  349,00  289" 

IC-04AT  far  440  MHz  379  00  289" 

Standard  moifefs        Refvijir  SALE 

IC-2A  for  2m ,..  239.50  189** 

IC-2AT  wFth  TTP.......  269.50  199" 

IC-3AT  220  MHz,  TTP  299.95  239" 

IC'4AT  440  MHz,  HP  299.95  239" 


Accessories  /or  Deluxe  models  Regulif 

BP-7  425mah/13  2V  Nicad  Pak  ^  use  BC-35  67,50 

BP^S  800mah/8.4VNicadPak    useBC35.,.  62.50 

BC'35  Drop  in  desk  charger  for  all  batteries  69.00 
BC'60  6-position  gang  charger,  all  batts  SALE  359,95 

BC-16U  WalJ  charger  for  BP7/BP8 *,.**.*  10.00 

LC-11  Vinyl  case .........* ,„,„  17,95 

LC-14  Vinyl  case  for  Dlx  using  BPJ/S 17.95 

LC-02AT  Leather  case  for  Oix  models  w/6P  7/8  39,95 
Accessories  for  both  models                  Regular 

BP^2  425mah/7,2V  Nicad  Pak  -  use  BC35....  39.50 

BP'3  Extra  Std.  250  mah/8,4V  Nicad  Pak....  29.50 

BP'4  Alkaline  battery  case 12.50 

BP^5  425mah/10.8V  Nicad  Pak  *  use  flC35  49,50 

CA-2  Telescoping  2m  antenna. 10  00 

CA'5  5/8  wave  telescoping  2m  antenna , 18,95 

FA*2  Extra  2m  flexible  antenna .,. .„..,..  10,00 

CP-1  Cig.  lighter  plug/cord  for  BP3  or  Olx,..,  9.50 

DC*1  OC  operation  pak  tor  standard  models  17.50 

LC*2AT  Leather  case  for  standard  models,...,  34.95 

RB-1  Vinyl  waterproof  radio  bag. 30.00 

HH-SS  Handheld  shoulder  stfap 14.95 

Hll'9  Speaker  microphone 34.50 

HSIO  Boom  mtcrophone/ headset.... 19.50 

HS-IOSA  Vox  unrt  for  HS40  &  Deluxe  only  19.50 

HS-10S8  Pn  umt  for  HS'lO.. 19.50 

m-l  2m2,3win/10woutamp»i%r.....SALE  79.95 

SS-32M  Commspec32'lone encoder.....,,.,.  29,95 


Shortwave  receiver 

R-71A  100  kHZ'30  Mhz  digital  receiver 
RC-U  Wirefess  remote  controller.. » 

FU32  500HzCWfHter..... 

FL-63  250  Hz  CW  filter  (1st  IF}.... „ 
FL44A  SSe  filter  (2nd  IF).....,.... 

EX-310  Voice  synthesizer .......... 

CR-64  High  stability  oscillator  xtal 

SP-3  External  speaker 

CK-70(EX299)  12V  DC  option 

MB-12  Mobile  mount ., 


Regular  SALE 
$799.00  659« 

59.95  49>» 

59.50 

48.50 
15900  I44« 

38.00 

39,95 

56,00 

49.50 
9.95 

19.50 


Order  Toll  Free-  Use  your  Credit  Card! 


HOURS  •  Mon,  thru  Fri.  9-5:30;  Sat  9-3 

Milwaukee  WATS  fine:  l*S00-558-041I  answered 
evening  until  8:00  pm  Monday  thru  Ifiursday. 

Please  use  WATS  lines  for  Ordering 

use  Regular  hnes  for  Other  Info  and  Service  dept. 


Order  Toll  Free:  1-800-558-0411   '" """"'"  'TsZTiiT ""  ° ' 

AMATEUR  ELECTRONIC  SUPPLY, 

4828  W.  Fond  du  Lac  Avenue;  Milwaukee,  Wl  53216  -  Phone  (414)  442  4200 


AES  BRANCH  STORES 


W1CKLIFFE,  Ohio  44092 

28940  Euclid  Avenue 

Phone  (216)  585-7388 

Ohio  WATS  1  800-362  0290 

Outside  1   oArt  *iii   imj 


ORLANDO.  Fra.  32803 

621  Commonwealth  Ave. 

Phone (305) 894-3238 

Fla.  WATS  1-800-432-9424 

OutSEde  1    on  A  I'i"!    in  in 


CLEARWATER,  Fla.  3357S 

1898  Drew  Street 

Phone  (813)  4614267 

No  In  State  WATS 


^;r  1-800-321-3594  ?,"j;,i7 1^800-327-1917      No  Nationwrde  WATS 


LASVEGAS.Nev.  89106 

1072  N,  Rancho  Drive 

Phone (702) 647^3114 

Ho  In-State  WATS 

3S 1  800'634'S227 


Associate  Store 

CHICAIiOJIIinois  60630 

ERICKSON  COMMUNICATIONS 

S456  H.  MHwauhee  Avenue 

Phone  (312}  6315181 

E,n-800-62 1-5802 


*'When  You  Buy,  Say  73" 
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ORDER  TOLL  FREE  1 '800-332  5373  TOLL  FREE 

ICDMulHmeter  BUIID  A  REAL  ROBOT  1 


Cap/Transistor 


ClMCker 


UJ 


Not  iusl  lh«  u«uai  volta{|«, 

ihougti  II 1  cprtainiy  qo(  ihoM  -  it 
also  che^tit  cap*cilofi  \2  rBngos, 
up  Id  a  wtiopoingi  2tKiF<k  PLUS 
1rafiS£9loin  and  dvcjd^t  An<j  #v«in 
more  tr'i  goi  4 a  aiKltbife  cwilniuiiY 

Pla»  Oih«f  Isaluraft    *ui^  Aa 

automatic  rmto  ot  all  ranges,  hj^h  |||f||i  ^y^ff 

5ufg«  v«ita4«  proi  aclKKi,  ay  10-  -_  ^  ^  * i^ 

mil  c  w*f  ^»ng«  wufccatiOft.  hiflh  "'  •••  •"»  ff •'« 

currenlm«a4urein«nl[10ACADCl  OA  transit lOrS 


I  ^1$  ThQ4$  high  pf^ciJilchn  xlepping  mdori  Id  tr\  mke  yOiJf 
0¥m  ccHTTcufer  cofitToiiftdi  rotxjf  □ftn  « tldViHUrTg  foOcI 

t$i«gp[nQongl«liaflnet»Q  dvgrvviloQi^YOuanigiNv 
occ urate  conifrol  Si&pping  moto^  f^ovfl  The  enorTnou* 
(ad.  vorirJtig©  that  trey  ofB  actlvot»d  by  a  com(H/*»f 
<»3Aioi«d  |HMsa  &o  voui  C'tvi  ptogtom  o  for  oni  vaocl 


,  Australians 
I  At  Ploy 

204  co/or  pages 

AiiritfiAani  fya/m  dwov  tw*n  lun  and 

attmjam  m*c^fa  tf  ia  fmt  nan* 

nils  tnofe  Ofh^ 


OttxidiMfir 


linci,lff 


xerlos  of  exoct  mownvnti^ 
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Harmonic-Free  QRP? 

Avoid  an  FCC  pink  slip  by  measuring  second-harmonic  power 

with  the  ZS6UP  reactance  load. 


Mike  van  der  Wesfhufzen  ZS6UP 

PO  BOK  1J947 
Sinovilte 
Pretoria  0129 
^outh  Africa 

Like  many  others  who  like 
to  keep  their  hands  busy 
and  who  like  the  smell  of 
solder,  I  also  pass  my  time 
by  building  simple  receiv- 
ers^ and  QRP  transmitters,  I 
am  always  worried  that  the 
output  fitter  of  the  QRP 
transmitter  is  not  working 
well  and  that  t  put  out  too 
much  second-harmonic 
power.  It  is  no  use  listening 
to  the  second  harmonic  on 
the  station  receiver— it  al- 
ways sounds  strong  and  no 
real  idea  can  be  formed  of 
the  strength  in  relation  to 
the  primary  emission. 

Of  course,  like  most  other 
hams,  I  don't  own  a  spec- 
trum analyzer  to  determine 
the  harmonic  output,  but 


flOM 

QRP 

DIRECTIONAL 
WATT METER 

OR 

SWR  METER 

1 

Fig.   1.   QRP  transmitter 
hooked  through  directional 

wattmeter  or  swr  meter  to 
BOm  antenna. 


A         i3W*TTl 
SI 
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Fig,  2.  Special  dummy  load. 


through  the  years  I  devel- 
oped first  a  simple  relative 
method  and  then  a  some- 
what more  sophisticated 
method  of  determining  sec- 
ond*harmonic  power.  Of 
course,  there  are  higher  har- 
monics also,  but  in  this  dis- 
cussion I  shall  stick  to  the 
second  harmonic.  In  this  ar- 
ticle, I  concentrate  on  40m 
power  from  an  80m  QRP 
transmitter 

Simple  Relative  Method 

I  know  that  on  my  80m 
antenna  there  is  a  frequency 
spot  where  the  swr  is  exactly 
1:1.  So,  when  I  finish  build- 
ing a  QRP  transmitter,  I  tune 
it  to  this  frequency  and  hook 
it  through  a  directional  watt 
meter  (a  simple  swr  meter 
will  also  do)  to  the  80m  an- 
tenna (see  Fig  1).  As  the  swr 
is  1:1  on  80m.  there  will  be 
no  reflected  power  on  80m, 
All  the  reflected  power  is 
thus  on  40m  or  higher  fre- 
quencies. 

All  that  I  then  do  is  to  tune 
the  output  stage  and  filter  of 
the  QRP  transmitter  so  that 
this  reflected  power  is  at  a 
minimum  Then  I  check  the 
forward  power  again  to  see 
if  it  hasn't  dropped  too 
much.  After  this  1  am  pretty 
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Fig.  3.  Construction  of  spe- 
cial dummy  load. 


certain  that  almost  all  of  the      -  X^  and  calculate  the  swr 
power  going  out  is  on  80m.        on  40m. 


More  Sophisticated 
Method 

In  the  first-mentioned 
method,  no  idea  can  be 
formed  of  the  ratio  of  BOm 
to  40m  power,  but  it  can  be 
calculated  if  the  swr  on  40m 
on  the  80m  antenna  is 
known  exactly,  [Somehow  it 
doesn't  appeal  to  me  to  put 
all  these  signals  on  the  air 
for  testing  purposes  only, 
even  if  I  announce  my  call- 
sign  every  time.)  So  I  started 
thinking  of  a  type  of  dummy 
load  which  has  an  swr  equal- 
ing  one  on  80m  and  a  much 
higher  (but  known)  swr  on 


I  chose  the  latter  route 
and  put  X^^4^J  -  X^^^^,  =  100, 
where  the  subscript  40 
means  40m  and  later  on  the 
subscript  80  will  mean  80m. 
Put  in  Equation  4,  we  get 
swr^  =  5.83. 

So,  if  we  now  know  the 
swr  on  40m  how  can  we  ap- 
ply it  to  find  Ef  on  40?  From 
Equation  3  we  can  write 

Equation  5:  Ef^^,  -  [^r^l^^^4o 
+  l)^]/(swr4n  -  1)1  We  also 
know  that  as  swra^,  ~  1 ,  there 
is  no  reflected  power  on 
80m,  So  all  the  reflected 
power  is  due  to  40m  [or  high- 
er) harmonics.  Total  forward 


40m=  Such  a  dummy  load  is      power  Ef^  is  equal  to  Efao  + 

Ef4o.  For  the  measurement 
and  calculation  of  Ef^Efaw* 
we  go  about  as  follows: 


shown  in  Fig.  2, 

In  Fig.  2,  theSIOhm  resis- 
tance, R,  has  more  or  less  the 
same  value  as  the  imped- 
ance of  52-Ohm  coaxial  ca- 
ble (Z^).  On  80m,  X^  =  X^and 
thus  cancel  out  where  Xi 
=  inductive  reactance  of  in- 
ductor L  (Ohm)  and  X^  =  ca- 
pacitance  reactance  of 
capacitor  C  (Ohm). 

On  40m,  X^  ^  Xt,  which 
causes  a  certain  swr  on  40m- 
See  box  for  theoretical  cal- 
cufations. 

In  practice,  we  choose  R 

=  Zo  and  for  80:  Xl  =  Xc.  If 
these  values  are  put  in  Equa- 
tion 4,  the  swr  =  1,  as  it 
should.  If  for  40m  Xl  is  not 
equal  to  X^,  the  swr  is  a  value 
greater  than  one.  We  can 
now  either  choose  a  value 
for  the  swr  and  calculate  Xl 
-  Xt  or  choose  a  value  for  Xi 


Put  the  directional  watt- 
meter in  the  line  between 
the  transmitter  and  the  spe- 
cial dummy  load.  Read  the 
forward  power,  which  is  Ej^ 
=  Efao  +  Ef^o  Read  the  re- 
flected power,  which  is 
equal  to  Er4a^  From  the 
above  equation,  calculate 
Ef^fl.  Then  Ef^^  =  Eft-E^^,. 
and  the  ratio  Efg^  to  Efjo  can 
be  calculated.  An  example 
later  on  will  make  it  clearer. 

To  calculate  values  of  L 
and  C  in  Fig.  2,  we  can  write 
the  following  equations: 
Xl^o  ~  Xc4i5  =100  [chosen 
value);  Xlso  -  X^bo  =  0,  Thus, 
for  40m: 

2ir  X  7  X  10^  X  L  X  10"*  - 
1/(2tx7x10xCx10-^^)  = 
100,  and  for  80m: 


I 
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2x  X  3  5  X  10^  X  L  X  10-* 
-  1/I2x  X  3,5  X  10  X  C  X 
10-'^)  -  0. 

Here  we  have  two  equa- 
tions with  two  unknowns, 
and  froni  simple  arithmetic 
we  get  L  =5  3,03microhenrvs 
UiHl  and  C  =  682  picofar^ 
ads  (pF). 

(By  the  way,  we  don't 
need  the  actual  X  values,  but 
here  they  are  as  a  point  of  in- 
terest: X^Bo  =  Xcao  =  M>  6 
Ohms,  Xt4o  =  133.3  Ohms, 
and  Xc4a  =  333  Ohms.) 

Construction 

Construction  is  very,  very 
simple.  Using  the  well  known 
formula  for  coils  {in  all  hand* 
books),  I  wound  a  coil  L,  with 
value  3.03  ^H.  For  the  capac- 
itor, C  I  put  470  ^F  in  parallel 
with  a  variable,  connected  it 
to  my  capacitance  meter, 
and  turned  the  variable  until 
total  capacitance  was  682  pF 
If  you  don't  have  a  capaci- 
tance meter,  just  put  a  few 
capacitors  in  parallel  to  get 
682  pF  For  resistor  R  use  51 
Ohms.  (47  or  56  Ohms  will 


also  do;  5  Watts;  carbon  J  Put 
the  items  together  as  in  Fig.  3. 

To  test  the  contraption,  I 

tuned  my  station  transceiver 
to  as  low  an  output  as  possi- 
ble J  switched  to  3. 5  MHz  and 
connected  it  to  the  special 
dummy  load  through  the  di- 
rectional  wattmeter/swr  me- 
ter. The  swr  was  exactly  1.0- 
Then  I  tuned  to  7  MHz,  and 
lo  and  behold,  the  swr  read 
6.0,  very  near  to  the  theoret- 
ical value  of  5.83  I  began  to 
get  the  feeling  that  this  thing 
was  going  to  work! 

Application 

After  the  test,  I  removed 
the  station  transceiver  and 
hooked  on  my  latest  80m 
QRP  transmitter.  The  direc- 
tional wattmeter  read:  for- 
ward power,  22  Watts.  Thus, 
Eft  =  Efao  +  Ef^o  =  22 
Watts,  I  switched  to  reflect- 
ed power,  and  the  meter 
read  1  Watt. 

Thus,  E|-4(j  =  1  Watt;  from 
Equation  5:  Ef^o  =  [1  x  (5  83 
+  1)']/t5.83   -  IF  =  2,0 
Watts, 


THEORY 

Here  are  some  equations  for  the  calculation  of  swr— see 
reference  2. 

(1)  Swr  =  {1  +pW(1  -p),  where  p  =  reflection  coefficient;  and 

(2)  p  ^  VE^^/fj,  where  Ef  =  forward  power  (Watt)  and  E^  - 
reflected  power  (V^att). 

(3)  TTius  swr  =  {Vi|  +  ^fW^V{^f  -  n/e^). 

In  terms  of  impedances,  the  complete  equation  for  swr  is 

(4)  Swr  =  (V(R  ^  Z)^  +  (X,  -  X^)^  +  V(R  -  ZJ^  +  (X,  -  X^^) 
divided  by  ^(R  i^  ZJ^  +  (X,  -  XJ^  -  v(r  _  z/  +  (X,  -  X^). 
m  Ef«  -  lEr^swr^  +  lf  l/{swr«  -  \f. 


Thus,  Efflo  -  Ef^  ^  ^^  = 
22  -  2  =  20  Watts;  IfJEf^ 
=  20/2  ^  10  =  10  dB. 

Thus,  the  40m  signal  is 
only  10  dB  lower  than  the 
80m  signal.  This  is  not  good 
enough,  and  I  now  know  I'll 
have  to  work  again  on  the 
output  stage  and  low-pass 
filter  of  my  QRP  transmitter 

Conclusion 

I  have  described  a  meth- 
od and  simple  device  with 
which  one  can  ascertain  the 
second  harmonic  power  of  a 
home-built  transmitter  I  am 


sure  that  with  a  little  think- 
ing it  can  be  extended  to  mea- 
sure the  higher  harmonics, 
also.  Is  there  an  ingenious 
reader  who  will  attempt  this, 
without  neartng  the  com- 
plexities of  a  real  spectrum 
analyzer?  ■ 
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ALL  MODE   MOBILE  TELEPHONE   INTERFACE 

Automatic  Vox  Phone  Patch  System 


OPTIONAU 

DTMF  TELEPHONE 
TYPE  SPEAKER/ 
MICROPHONE 


HOTLINE-007  is  a  fully  automalie  simplex  telephone  interconnect.  Operates  through  any  base  transceiver  with  FM-AM- 
Squelched  SideBand  mode.  No  modifications  lo  the  transceiver,  just  connect  to  the  external  speaker,  microphone  and  phone  line. 
VOX  operation  both  transmit  and  receive.   Selectable  lone  or  rotary  dialing.  Repeater  pickup  operational  also. 


« 
♦ 


Programmable  access  code 

Adjustable  VOX  both  U'ansceiver 
and  phone  Une. 
*  Will  not  transmit  when  frequency 
is  busy,  7  second  clear  time 

NO  EXTRAS  TO  PURCHASE  FOR  OPERATION,  TRANSCEIVER  AND  PHONE  LINE  CONNECT  TIME  30  MINUTES. 


•  Programmable  CW  ID 

♦  3  or  12  minute  timer 

*  Adjustable  microphone 

•  Dial  restrict  switch 

and  line  gain 

*  Ringback  [reverse  patch} 

*  Microphone  jack  for 

*  Accepts  speed  dialing 

base  operation 

*  Operates  on  1 15/220  VAC,  12  VDC 

NOO 


EXCLUSIVE  IMPORT  DISTRIBUTOR 

1275  N,  Grove  Strwt 

Anaheim,  California  92S06 


NOTEi  Prices  and  specifications  subject  lo  cliange 
without  notice  or  obligation 
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We  Can't  Keep  It 
Under  Our  Hat... 


So  many  people  have  discovered  our  products 
and  publications  that  we  simple  can't  hide  our 
success  any  longer.  In  fact,  our  commitment  to 
quality  merchandise  and  personalized  service 
has  made  us  one  of  the  worst-kept  secrets  in 
communications  monitoring. 

Explains  Ingrid: 

'7  guess  we're  just  very 

easy  to  gel  to  know  .  ,  /' 


GROVE 

Wrile  to  Dept.  A  {ar  phone  704  S37'9?(H)) 
tor  a  ittt  catalog  and  sample  vs^ue  of 
lionilarin£  Time%. 

140  Dog  Branch  Road,  Brasstown,  NX.  28902 
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fQfftUfFUL   RILLT   PHOaHAHMASLC   WTTH   IN   QF   HEHOfTV -PtMTA 

BLt-^tm  a  iiyft  INCH  MOOJiLC  smsLf-^Ev  entfv  cowmaho^.. 
Dtjfl4n.e  m  f^Br  M£Maiiut.H£  rvpt  kevboaro-z»a  baseo  fooh 

Chip  CjESiGN— €DuC*TlON*L-UN!iOuE    SVNTAKCnEC^   fl£*KJnT 

coots  FOH  £hrOh  ibCNtiTY— tjHAPH  cjhawinc  akd  Animated  chs- 
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World  War  Wireless 

What  can  you  do  with  a  pencil,  a  razor  blade,  a  paper  clip, 
and  a  hank  of  wire?  Why,  build  a  radio,  of  course! 


Fenn  Cfower  Wl  &C 
459  Lowell  Street 
Andover  MA  0T810 


Hams  with  TVl  prob- 
lems often  leam  the 
hard  way  how  poor  metal 
connections  can  generate 
harmonics.  Two  conductors 


making  partial  contact,  in 
gutters  for  example,  can 
rectify  and  re-radiate  as  har- 
monics part  of  the  signal 
from  a  nearby  transmitter 
What  few  newer  hams  real- 
ize is  that  the  same  phenom- 
enon was  crucial  to  the  oper- 
ation of  one  of  the  cheapest 
receivers  ever  designed:  the 
Foxhole  radio. 


Photos  by  W1GSL 


Photo  A.  A  close  replica  of  a  set  WfiffW  described  in  1945, 

this  Foxbote  radio  can  be  built  for  pennies  and  works  amaz* 
ingly  weli  The  razor  blade  is  the  diode.  The  earphone  was 
borrowed  from  a  telephone, 
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The  phrase  "hurry  up  and 

wait"  probably  predates 
World  War  II,  but  its  mean- 
ing was  certainly  driven 
home  then  to  thousands  of 
hams.  Often  serving  long 
tours  of  duty  in  forgettable 
places,  ham  Cls  gave  top 
priority  to  receiving  news 
and  entertainment  from  the 
nearby  Armed  Forces  Radio 
Station.  Of  course,  in  those 
days  radios  used  tubes,  so 
the  bulk  and  power  require- 
ments of  typical  receivers 
limited  their  availability. 
This  was  especially  true  in 
forward  locations  where  the 
Army  had  more  important 
services  to  provide— things 
like  food  and  ammunition. 

So  some  genius,  and  we 
can  only  hope  he  was  a  ham, 
invented  the  Foxhole  radio. 
Made  from  commonly  avail- 
able components,  its  chief 
distinguishing  feature  was 
the  use  of  a  razor  blade  for 
the  detector  diode.  A  flat 
coil  of  enameled  wire  and  a 
headset  (probably  "bor- 
rowed'' from  a  field  tele- 
phone) completed  the  circuit 
While  not  an  outstanding 
performer,  the  radio  was 
compact    obtainable,    and 


best  of  all  — tt  worked! 
Copies  were  built  and  used 
all  over  the  world. 

The  original  design  has 
several  interesting  features 
in  addition  to  the  razor- 
blade  detector.  Note  the  ab- 
sence of  a  tuning  capacitor 
in  Fig.  1{a).  The  sliding  con- 
tact on  the  coil  doesn't  tune 
stations  so  much  as  it  ad- 
justs the  match  between  the 
antenna  and  its  load  There 
might  be  some  tuning  action 
if  the  antenna  looks  capaci- 
tive,  but  selectivity  is  sure  to 
be  poor  My  guess  is  that  it 
didn't  matter  because  there 
was  probably  only  one  sta- 
tion to  listen  to  anyway. 

Puzzled  about  the  wide, 
flat  coil  form  shown  in  the 
photographs?  Everyone 
knows  a  good  efficient  in- 
ductor is  wound  as  a  cylin- 
der no  more  than  two  diam- 
eters long  The  flat  coil  may 
be  an  electrical  compro- 
mise, but  it  sure  is  a  lot 
easier  to  pack  in  a  knapsack, 
put  in  a  pocket,  or  hide  in  a 
POW  camp 

All  in  all,  the  Foxhole  re- 
ceiver is  real  ham-radio 
stuff-  You  scrounge  the 
parts,  put  them  together  as 


best  you  can,  and  the  result 
works! 

Building  the  Foxhole 
radio  today  is  as  easy  as  it 
was  in  WWII.  The  set  shown 
in  Photo  A  is  the  real 
thing— a  close  copy  of  the 
receiver  described  by 
W8EFW  in  the  QST  ''Hints 
and  Kinks"  column  for  Sep- 
tember, 1945.  To  improve 
performance,  I  also  built  the 
several  accessories  shown  in 
Photo  B.  The  biggest  gain 
came  from  using  a  capacitor 
to  resonate  the  coil  In  keef^ 
ing  with  the  spirit  of  the  proj- 
ect, even  that  component 
was  homemade — with  plates 
snipped  from  the  side  of  an 
old  tin  can, 

A  Razor-Sharp  Detector 

The  raxorblade  detector 
is  the  most  interesting  part 
of  the  receiver.  To  build  it 
you  first  need  a  Gillette  Su- 
per Blue  Blade.  Forget 
about  using  anything  made 
of  platinum  or  coated  with 
Teflon^'^.  To  simulate  war- 
time conditions,  I  used  my 
blade  for  its  intended  pur- 
pose until  it  hurt— about 
three  weeks.  That  may  not 
be  necessary,  but  I  wanted 
to  do  things  right  and  my 
wife  wouldn't  let  me  dig  a 
foxhole  in  the  backyard. 
Compromises  are  some- 
times unavoidable. 

I  clamped  the  used  blade 
to  the  baseplate  with  a  short 
woodscrew  [W8EFW  recom- 
mended thumb  or  carpet 
tacks).  The  same  mounting 
screw  clamps  the  contact 
wire  to  the  blade,  so  I 
scraped  away  some  of  the 
bluing  to  ensure  a  good 
contact 

The  rectifier  contact 
F>oint  is  made  from  a  1" 
piece  of  pencil  lead.  Start  by 
sharpening  a  pencil,  then 
carefully  carve  away  the 
wood  at  the  tip.  Break  off 
tiie  sharpened  length  of  lead 
and  tightly  wrap  its  blunted 
end  with  8  or  9  turns  of  f airfy 
stiff  wire.  Leave  a  V  or  2" 
pigtail  of  wire  to  clamp 
under  the  "phone  jack"  ter- 
minal screw  when  you 
mount  the  rectifier 


In  operation,  tine  point  of 
the  lead  is  moved  over  the 
surface  of  the  razor  blade 
until  a  sensitive  spot  is 
found.  When  that  happens, 
the  radio  starts  to  work  and 
the  lead  is  carefully  released 
so  that  its  mounting  wire 
holds  it  in  the  correct  posi- 
tion. I  found  rectification 
was  best  when  the  point 
contact  was  resting  on  one 
of  the  silver  letters  etched 
into  the  blade.  Of  course,  it 
goes  widiout  saying  that  the 
blade  is  thoroughly  cleared 
of  soap  or  oil  before  rectifi- 
cation is  attempted.  This  is  a 
crude  system  and  a  little 
tricky  to  adjust,  but  once  set 
up,  it  works  surprisingly 
well 

Scrap  Wood  Chassis 

Construction  of  the  rest 
of  the  radio  is  shown  pretty 
clearly  in  the  photographs. 
The  baseplate  is  a  4"  by  4'' 
square  of  3/8"  or  1/4"  wood. 
The  coil  is  about  175  tums 
of  #26  enameled  wire 
wound  on  another  scrap  of 
the  same  wood,  this  one  2" 
by  4".  Any  wire  size  from  22 
to  28  will  work  as  long  as  the 
wire  is  enameled  to  keep 
the  turns  from  shorting.  The 
antenna,  ground,  and  head- 
phone terminals  are  made 
from  paper  clips.  The  sliding 
coil  contact  is  a  paper  clip 
bent  and  mounted  to  main- 
tain downward  pressure  on 
the  coil.  I  soldered  the  pivot 
end  of  this  arm  to  a  washer 
and  fastened  that  to  the 
board  with  a  screw.  W8EFW 
simply  bent  the  end  of  the 
paper  clip  around  a  tack. 
Running  the  arm  back  and 
forth  across  the  coil  several 
times  makes  enough  of  a 
mark  to  show  where  the  in- 
sulation must  be  scraped 
away  for  the  arm  to  make 
contact  I  also  soldered  all 
the  wire  connections  to  im- 
prove reliability.  The  radio 
will  work  without  that  step, 
but  it  does  make  life  a  little 
easier. 

ft  goes  without  saying 
that  this  radio,  like  its  broth- 
er, the  crystal  set,  needs  a 
good  antenna  and  ground. 
The  easiest  thing  to  use  for  a 
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Fig.  7,  Complete  schematic  of  the  Foxhole  radio.  The  original 
circuit  (a)  was  built  by  C/s  alt  over  the  world  during  WWII. 
The  addition  (b)  of  a  tuning  capacitor  and  a  dry  cell  (to  bias 
the  detector)  improves  reception. 


ground  is  the  screw  holding 
the  cover  plate  to  a  standard 
ac  outlet  If  it's  available 
[and  made  of  copper),  the 
house  water  supply  may 
make  a  better  ground.  An 
acceptable  antenna  can  be 
made  from  50  feet  of  wire 
routed  out  a  window  and 
away  from  the  house  Keep 
the  far  end  as  high  as  possi- 
ble and  use  more  wire  if  you 
can.  As  far  as  this  radio  is 
concemedp  there  can  never 
be  too  much  antennal 


This  set  works  best  if  the 
old-style  high-impedance 
headphones  are  used.  The 
new,  low-impedance  hi-fi 
types  would  work  only  with 
a  matching  transformer.  If 
the  proper  phones  aren't 
available,  you  can  always 
do  what  the  Gls  probably 
did  — borrow  the  earpiece 
from  a  telephone  handset 
The  Ma  Bell  earpiece  shown 
in  the  photographs  has  a  dc 
resistance  of  6  Ohms  and  an 
ac  impedance  of  about  1 50 


Photo  B.  Never  content  to  leave  well  enough  alone,  the  pro- 
gressive amateur  will  be  looking  for  high-performance  modh 
fications.  Here  are  two:  The  hon)emade  tuning  capacitor  and 
detector  bias  pack  will  boost  both  selectivHy  and  sensitivity. 
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Fig.  2,  Home-brew  250-pF  (more  or  less)  capacitor. 


Ohms.   It  works  almost  as 
well  as  real  headphones, 

Operation 

There's  certainly  nothing 
sophisticated  about  tuning 
the  Foxhole  radio.  Check  the 
wiring,  hook  up  the  antenna 
and  ground,  and  connect 
the  earphones.  Set  the  slider 
to  the  middle  of  the  coil  and 
start  listening.  Move  the 
point  of  the  pencil  lead 
slowly  across  the  lettering 
on  the  razor  blade  until  you 
hear  a  station.  Try  several 
different   spots    because 


some  will  work  better  than 
others.  As  a  final  step,  move 
the  slider  across  the  coll  un* 
tit  the  signal  strength  is  max- 
imized. 

The  performance  of  the 
Foxhole  radio  will  depend 
on  your  skill  in  adjusting  the 
detector  and  the  efficiency 
of  your  antenna.  W8EFW 
claimed  a  range  of  25  miles 
with  a  good  antenna  and 
ground.  At  my  location,  two 
nearby  stations  (about  5  to  7 
miles  away)  dominate  the 
set  so  I  can't  hear  anything 
further    away.    Those    local 
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Stations  are  quite  clear, 
though,  and  come  in  with 
reasonable  volume. 

DX  Accessories 

There  are  several  ways  to 
improve  the  performance  of 
this  little  radio,  and  luckily 
they're  both  cheap  and  easy 
The  first  thing  to  add  is  a  ca- 
pacitor for  resonating  the 
coil,  as  shown  in  Fig,  1[b)  and 
Photo  B.  With  my  antenrta, 
that  gave  a  noticeable  boost 
to  headphone  volume  and 
also  let  me  separate  the  lo- 
cal stations.  My  friend 
W1CSL  found  that  at  his 
QTH  the  capacitor  worked 
best  when  it  was  in  series 
with  the  antenna.  The  ca- 
pacitor always  improved  re- 
ception, though,  so  it's  cer- 
tainly a  worthwhile  ad- 
dition. 

An  old  365-pF  broadcast 
variable  is  perfect  for  the 
job,  but  you'd  be  cheating 
to  use  one.  It's  more  sport- 
ing to  make  your  own  ca* 
pacitor  with  plates  cut  from 
a  tin  can. 

First  cut  [very  carefully, 
those  edges  are  sharp!)  a 
pair  of  T-shaped  plates,  as 
shown  in  Fig.  2.  Smooth  the 
edges  with  a  file  and  solder 
on  two  paper  clips  as  shown, 
These  two  plates,  separated 
slightly  by  an  insulator,  will 
be  clamped  together  be- 
tween wooden  blocks  to 
make  a  fixed  200-pF  capaci- 
tor That  unit  can  then  ride 
piggyback  on  the  set,  as 
shown  in  Photo  B. 

At  first  t  tried  using  cella 
phane  tape  for  the  dielec- 
tric. That  had  a  lot  of  dc 
leakage,  so  plain  writing  pa- 
per was  used  in  the  final  ver- 
sion. One  layer  of  paper  be* 
tween  the  plates  makes  a 
nice  capacitor  and  gives 
about  100  pF  per  square 
inch  of  plate  area.  Any  ca- 
pacitance value  between 
150  and  350  pF  will  work, 
and  the  final  value  can  be 
adjusted  if  necessary  by  slid- 
ing the  plates  to  change  the 
amount  of  overlap. 

The  other  circuit  improve- 
ment is  the  addition  of  a 
1,5-volt  battery  to  bias  the 


detector  further  into  its  non- 
linear region.  What?  A  "crys- 
tal" set  with  a  battery?  The 
idea  may  seem  strange  now, 
but  in  the  early  days  of  radio 
that  technique  was  quite 
common  and  in  fact,  neces- 
sary with  some  of  the  crystal 
materials  used.  Current 
drain  is  only  one  or  two  mA, 
so  battery  life  shouldn't  be  a 
problem. 

The  battery  holder  shown 
in  Photo  B  matches  the  style 
of  the  rest  of  the  "equip- 
ment" and  is  also  easy  to 
make.  When  using  the  bat- 
tery, you  may  find  it  easier 
to  adjust  the  detector  first 
and  then  add  the  battery 
bias  for  a  boost  in  signal 
strength.  The  battery  simply 
goes  in  series  with  the  head- 
phones. Try  flipping  the  bat- 
tery polarity  several  times, 
as  one  direction  may  work 
better  than  the  other. 

Condusions 

The  Foxhole  radio  is 
cheap  to  build  and  fun  to 
operate,  but  it  certainly  isn't 
the  world's  best  "crystal"  set 
and  you  won't  spend  hours 
listening  to  it  Amazingly, 
though,  it  does  work,  and  its 
story  is  a  truly  fascinating 
bit  of  radio  history.  More 
than  just  a  history  lesson, 
however,  this  project  wilt 
also  leave  you  with  two 
long-term  benefits. 

First,  it  gives  you  a  perfect 
way  to  win  ''sucker  bets" 
with  friends  who  don't  be- 
lieve you  can  build  a  work- 
ing radio  using  household 
materials  and  no  commer- 
cial tubes,  transistors,  or 
diodes. 

Second,  you'll  have  a  lot 
more  respect  for  the  rectify- 
ing properties  of  imt?erfect 
connections.  That's  helpful 
in  those  cases  of  harmonic- 
type  TVI  which  occur  de- 
spite the  use  of  a  properly 
adjusted  transmitter  and  a 
good  low-pass  filter.  Rectifh 
cation  generates  harmonics, 
but  when  searching  for  the 
diode,  it  sure  is  easy  for  the 
inexperienced  ham  to  over- 
look the  rusty  joints  in  his 
neighbor's  TV  mast!  ■ 
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HOT  ROD 


^ 


L 


ANTENNA 


Achieve  1  or  2  db  gain  over  ANY  ^  wave 
two  meter  telescopic  antenna  The  AEA 
model  HR-l  Hot  Rod'*  antenna  was 
designed  by  Dr  D.K,  Reynolds  (designer  ot 
the  IsoPole)  to  deliver  m&ximum 
performance  for  any  hand-Held  transceiver 
with  a  BNC  fitting. 

The  factorySuned  HR-l  is  20%  shorter, 
lighter  and  peaces  fm  less  stress  on  your 
hand*h#rd  connector  and  case.  It  will  e^ily 
handte  over  25  watts  of  power  makmg  ri  an 
eKcellent  emergency  base  or  mobile 
antenna.  In  the  collapsed  position,  the  Hot 
Rod  antenna  WJfl  perform  iike  a  helical 
quader  wave. 

The  Hot  Rod  aniennas  can  t>e  e>cpected  to 
make  the  same  improvement  to  hand-treid 
communicaifons  ttiat  the  isoPoie  brand 
antennas  have  made  to  base  station 
operations.  Why  pay  more  when  the  best 
costs  Jess? 

Prices  and  Specifications  subject  to 
change  wilJioyt  notice  or  obtigaUon. 


ADVANCED  ELECTRONIC 
APPLICATiONS,  INC. 

P.O,  Box  C'2160, 
Lynn  wood,  WA  98036 
(206)  775-7373 
Telex:  152571  AEA  INTL 


^^  ^M  ^^  Brings  you  the 
^^^H^%  Breakthrough! 


Inter-Ear-Communication-System 

A  space  age  system  that  allows  you  to  send  and 
receive  your  message  through  your  ear  and  leave 
your  hands  free. 


m< 


•  Replace  your  HTs  awkward  spMfcer-mlerophone  with 

an  frear^microphone. 

•  Discrete  HT  communications  leaves  you  wtth  botti 
hands  free. 

•  Allows  voice  communications  In  noFsy  environments, 

•  Our  r>-eartalk  Interfaces  with  almost  all  HTs,  which 
have  external  speaker  microphone  output  jacks. 

•  Custom  hybrid  circuit 

•  Low  power  consumption.  Transmits  at  5mA  and  less 
than  lOyA  when  receiving, 

•  One  year  warranty-  ICOC    OAA 

Dealer  inquines  are  invited.  I  C  w  w"^U U 


$99.95  irK:ludes  fECS'200  controf  unit.  Ear  transducer, 
9V  battery.  6-pm  output  connector  and  Instruction  sheei. 
{Add  6%  sales  tax  for  California  residentSn) 

Custom  made  interface  cable  for  TEMPO  S-15  and  ail  ICOM 
HTs  are  available  at  SI  9.95 

FOR  ALL  PREPAID  ORDERS.  SHtPPiNG  AND  HANDUNG 
CHARGE  WILL  BE  PAID  BY  N' EAR-TALK. 


communications,  inc.     , 


22511  Aspan  Street  •   Lake  Forest  •   Calff.  92630-6321 

(714)  581-4900  Telex  29-7385  ACE  UR  Fax  (7 14J.  768-4410 
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BACK  ISSUES 


I 


fUttJ 

1977  to  June  1980 
July  1980  to  Present 


$3.00  ea. 


«    ■    *-    « 


$3.50  ea. 


Add  $  1.00  per  magazine  for  ship- 
ping. 10  or  more  back  issues  add 
$7.50  per  order  for  shipping. 

Write  for  your  copy  today! 

73  for  Radio  Amateurs 
Back  Issue  Order  Dept, 
80  Pine  Street 
Peterborough,  NH  03438 


"When  You  Buy,  Say  73 


ft 


CONTINUOUS  COVERAGE 
FOLDED  DiPOLE  ANTENNA 


MODEL  AC  3.5  -  30 

(formerly  Model  370-15) 


Fully  Assennbfed      •  52  OHM      ♦  On(y  90  feet  tong 

SWR  less  than  2:1  from  35  thru  30  MHz.    Average  SWR  1 .4:1 

Will  handle  1  KW  power  (2  KW  PEP) 

Con  be  Installed  as  flat  top.  sioper.  or  Inverted  "V" 

Used  the  world  over  in  government  &  commafcial  communication 

installations 

Ideal  for  all  operations  -  amcrtsur,  commerciaL  MARS-  any  frequency 

from  35  -  30  MHz 

PRICE  Si  59  50 


PATENTED 


BW 


PLUS  S3  00  Shipping  and  HandUng 


ALL  OUR  PRODUCTS  MADE  IN  USA 

BARKER  &  WILLIAMSON 

Qua hty  Communication  Products  Since  1932 
At  your  Distributors.  Writ©  or  cafl. 
10  Carol  Street  Bnstoi  PA    19007 


(215)  78S^55S1 
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Instant  AT V! 


W8CHK  breaks  through  the  mystique  surrounding 
fast-scan  television.  You  won't  believe  how  easy  it  can  be! 


Man  Smith  W8CHK 
6275  King  Arthur  Drive 
Swartz  Creek  Mf  48473 


Photo  A.  Camera  with  transmitter  in  a  Hammond  #1590D 
housing.  Also  shown  is  the  thirteen-inch  ground-plane  disc 
needed  with  most  cameras  for  an  rf  shield.  (Photo  by  RC 
Electronics] 
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The  present  generation 
has  seen  home  televi- 
sion  grow  from  a  sprouting 
of  folded  di poles  on  roof- 
tops and  seven-inch  viewing 
screens  to  a  wonderf  u I  array 
of  hi-tech  toys.  At  the  pres- 
ent time,  hardly  a  house- 
hold, cottage,  or  mansion  in 
any  corner  of  the  land  is  con- 
sidered livable  without  at 
least  two  TV  sets. 

As  video  literacy  in- 
creases, so  does  hardware 
awareness.  This  raised  con- 
sciousness soon  starts  to 
lobby  for  a  video  recorder. 
After  that,  a  camera  be- 
comes almost  mandatory. 
Sound  familiar? 

Video  recorder/camera 

combinations  open  a  world 
of  creativity  undreamed  of 
by  any  hacker  (to  borrow  a 
term)  previously  limited  to 
using  a  movie  camera  with 
its  problems  of  film  editing 
and  projection.  Now  even 
one  of  the  major  photogra- 
phy magazines  is  talking 
about  the  "video  explo- 
sion/' This  is  great  stuff  and 
apparently  there  is  a  sepa- 
rate subculture  growing  rap- 
idly out  of  these  new  mass- 
market  technologies.  There 
is  a  large  area  of  opportunity 
available,  however,  for  indi- 
vidual and  personal  creative 
video  work  which  remains 
largely  untouched.  This  is 
ATV:  amateur  television. 


Broadly  speaking,  this  as- 
pect of  television  will  re- 
main untouched  because  it 

is  absolutely  illegal  to  be  ac- 
tive in  it  without  an  appro- 
priate license.  Most  readers, 
however,  will  know  that  A5 
emission  (video)  is  perfectly 
legal  for  any  holder  of  a 
Technician-level  or  higher 
amateur  license  with  privi- 
leges above  420  MHz.  But  of 
the  large  number  of  ama- 
teurs qualified  for  operating 
in  these  bands,  only  a  rela- 
tive few  work  with  ATV.  It  is 
estimated  that  fewer  than 
3,500  are  active  in  tradition- 
al fast-scan  amateur  tele- 
vision. 

Admittedly,  this  mode 
has  been  slow  in  developing 
for  a  variety  of  reasons.  In 
the  less  populous  areas  even 
today,  your  pix  may  go  out 
to  the  world  in  great  style. 
But  you  may  have  a  long 
wait  for  someone  to  come 
back  to  your  call. 

Until  recently,  a  lack  of 
inexpensive  appliance  hard- 
ware for  the  job  was  a  major 
obstacle.  And,  of  course,  the 
"strangeness"  of  video  elec- 
tronics probably  continues 
to  intimidate  a  lot  of  folk. 
But  given  the  type  of  mind 
associated  with  amateur  ra- 
dio, intimidation  has  got  to 
be  a  poor  excuse.  Consider 
the  evidence.  Persona!  com- 


puters,  for  example,  are 
being  wefcomed  into  the 
shacks  with  open  arms  and 
creative  understanding.  And 
the  few  on  the  cutting  edge 
who  have  mixed  ATV  and 
computer  graphics  have 
come  to  know  the  true 
meaning  of  remote  screen, 

ATV  is  in  line  to  benefit 
greatly  from  an  outpouring 
of  mass-market  video  hard- 
ware. It  has  flooded  retail 
stores  everywhere.  Seventy 
centimeters  in  particular 
could  be  on  the  verge  of  new 
popularity  as  one  result  of 
this  windfall- 

An  easy  way  to  get  into 
video  on  this  band  or  to 
build  on  an  existing  base  is 
via  the  PC.  Electronics  one- 
Watt  video  transmitter 
which  is  sold  as  a  wired  and 
tested  PC  board  module 
(sales  limited  to  holders  of 
Technician-  or  higher-class 
licenses).  You  will  find  this 
video  transmitter  to  be  a 
very  high-quality  unit  It  is 
also  a  perfect  natural  for 
ham  use  At  this  writing,  it 
has  no  equal  in  perfor- 
mance, ease  of  packaging, 
and  general  utility  in  its 
price  range.  Its  relatively 
low  cost  derives  in  part  from 
the  need  for  the  buyer  to 
personalize  the  case  and  de- 
sign the  control  placement. 

The  PC  Electronics  board 
is  fully  populated,  factory 
aligned,  and  tested.  In  fact, 
you  can  give  it  a  perfor- 
mance check  on  your  own 
bench  rather  quickly.  The 
full  utility  of  the  KPA5  trans- 
mitter package,  however, 
doesn't  surface  until  it  is 
configured  for  truly  porta- 
ble/mobile operation  — 
which  leads  us  to  the  object 
of  this  article. 

About  the  only  power 
tool  needed  to  prepare  a 
housing  is  a  1/4-inch  or 
larger  electric  drill.  This  is 
necessary  to  drill  a  variety  of 
holes. 

What  you  pay  PC.  Elec- 
tronics for  is  a  neat  little  cir- 
cuit board  about  3-1/16''  x 
3-3/4*  which  is  tightly 
packed  with  all  the  neces- 
sary goodies.  This  video 
transmitter  will  accept  com- 


posite video  and  audio  from 

a  camera,  videotape  record- 
er, or  computer.  And  there  is 
a  separate  input  line  for  a 
low-Z  mike.  The  board 
comes  supplied  with  four 
mounting  holes  for  #4^  x 
1/2 '^  screws. 

It  can  be  ordered  with  two 
switchable  crystal-con- 
trolled  frequencies  of  your 
choice.  You  specify  what 
you  want  between  421,25 
and  439  25;  439.25  is  the 
commonly-used  calling  fre- 
quency in  the  eastern  states 
and  midwest,  and  434.00  is 
the  frequency  of  choice  for 
the  west  [second  crystal  ex- 
tra at  fifteen  dollars). 

Normally,  no  adjustments 
are  needed  on  the  board  as 
received  from  the  factory. 
However  only  a  voltmeter  is 
required  for  realignment  if 
the  need  arises,  instructions 
for  this  procedure  are  pro- 
vided with  each  video  board 
purchase,  together  with  a 
complete  circuit  diagram 
and  setup  instructions.  (AS 
Magazine  for  April,  1984, 
carries  a  full-page  spread  of 
the  schematic.) 

Now,  as  mobility  and  por- 
tability figure  in  ail  of  the 
hot  applications  for  this 
mighty  mite,  the  housing 


must  be  very  sturdy.  There 
are  several  options  and  you 
may  have  one  in  mind  which 
is  just  right  for  you.  How- 
ever, if  your  plans  include 
joining  camera  and  trans- 
mitter into  a  single-unit 
shoulder  mount  and  you 
want  the  smallest  possible 
package,  the  Hammond 
#1590C  die-cast  aluminum 
box  is  a  good  choice.  At  4.3  " 
X  3.6''  X  2J  ^  it  is  just  large 
enough  to  house  the  board 
and  connector  ports. 

You  may  want  to  consider 
a  larger  one,  as  illustrated  in 
Photo  A,  however.  Shown 
here  is  a  camera  with  a  trans- 
mitter installed  in  the  larger, 
Hammond  #1590D  housing. 
Also  shown  is  the  thirteen- 
inch  ground-plane  disc  that 
is  needed  with  most  cam- 
eras for  an  rf  shield  in  this 
close-coupled  assembly. 

It  should  be  noted  here 
that  the  original  KPA5  de- 
sign  purpose  (''visual"  pa- 
rade-control communica- 
tionsj  required  the  smallest 
possible  package.  Some  of 
the  spin-off  applications 
also  demand  an  ultra-com- 
pact package.  But  there  are 
general-purpose  uses  which 
can  benefit  from  a  slightly 
larger  housing  and  at  the 


Photo  B.  The 
1-Watt  video 
supported  by 
photographic 
optional  bezel 
in  the  text 


readY'to-use 
transmitter 
a  tabfetop 

tripod.  The 
is  described 


same  time  not  rule  out  the 
original  design  purpose. 

As  we  had  a  broad  base  of 
application  in  view,  it  was 
decided  to  start  with  a  box 
size  that  would  have  enough 


LIME 
AUDIO 


HIKE 
AUDtO 


TL  0S2 


Fig.  t,  Ceneral  parts  layout  with  control  options  labeled  for  use  with  a  nonspecialized 
video  connector.  [Drawn  to  scale  from  RC  Electronics  material) 
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Photo  C  Cfose-up  of  audio-adjustment  access  holes. 


room  for  some  external  con- 
trols and  perhaps  future  ex- 
pansion. 

This  housing  (Hammond 
Cat.  #1590R),  shown  in 
Photo  B,  is  2.2"  x  4.3"  x 
73*  There  are  several  other 
sizes  to  choose  from  such  as 
the  Hammond  #1590D 
(Photo  A)  or  Bud  CU247  in 
the  die-cast  line.  The  Ham- 
mond die-cast  boxes  are 
available  in  a  gray  hammer- 
tone  at  additional  cost 

If  you  want  to  use  a  cam- 
era and  transmitter  as  sepa- 
rates, a  larger  enclosure 
makes  sense.  The  added 
room  makes  for  easy  control 
placement  and  it  is  possible 
to  plan  space  for  a  small  12- 
volt  battery  pack.  Although 
this  feature  was  not  made  a 


part  of  our  transmitter  pack- 
age, an  integral  battery  will 
be  easy  to  add  and  will  be 
useful  for  tests  and  short 

events. 

There  are  three  basic  op- 
tfons  for  control  placement. 

The  first  is  to  keep  the  audio 
and  video  pots  as  they  are 
on  the  board  without 
change.  This  option  may  ap- 
ply best  when  the  small 
housing  is  used  The  second 
option  is  to  bring  these  pots 
outside  for  external  control, 
(The  board  is  drilled  for 
these  wires.)  A  third  choice  is 
to  go  with  a  combination,  as 
shown  in  Fig.  2.  The  thought 
here  is  that  only  the  most 
often  used  controls  need  to 
be  brought  out  to  the  panel. 
For  example:  The  loca- 


-•U 


(see  t«Mt  ) 


fig.  2.  A  middle-of-the-road  approach  to  packaging  the 

t r an sm titer  board.  Video- level  control  is  brought  out  to  the 
panel  as  are  connector  jacks  and  switches.  Audio  levels  are 
screwdriver-adjusted  through  access  holes  A  and  B. 
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Photo  D.  Close-up  of  power- jack  installation. 


tions  of  the  audio  line  and 
microphone  pots  on  the 
board  are  suitable  for  ad- 
justment with  a  screwdriver 
(Photo  C),  but  since  it  is  im- 
portant  to  have  quick  access 
to  the  video-level  control 
this  one  should  be  brought 
to  the  outside.  To  do  this, 
the  video-level  pot  tocated 
on  the  board  is  removed  and 
the  panel-mounted  pot  (R1) 
is  wired  in, ,  .leads  no  longer 
than  three  inches,  and  twist 
them  together,  please! 

The  power  input  jack  (12- 
14V  dc)  is  shown  in  Photo  D. 

A  further  selection  must 
be  made  on  the  type  of 
video  input  receptacle  to  be 
used.  Basically,  the  choices 
are  between  a  simple  RCA  or 
BNC  connector  as  found  on 
some  VTRs  and  black-and- 
white  cameras  or  a  multi-pin 
mating  socket  for  your  spe- 
cific camera  With  this  latter 
option,  power,  audio,  and 
video  connections  are  made 
through  the  single  connec- 


tor. An  important  concern  is 
raised  if  this  is  the  choice.  Be 
certain  that  a  matching 
socket  is  available  for  the 
connector  on  any  camera 
you  intend  to  buy.  Although 
there  is  some  standardiza* 
tion,  it  is  not  entirety  reli- 
able. 

Fig.1  shows  a  parts  layout 
based  on  a  nonspecialized 
video  connector.  Control 
options  are  labeled. 

A  standard  1/4-20  tripod 
socket  (Photo  E)  mounted 
on  the  bottom  of  the  case 
can  provide  a  sturdy  attach- 
ment point  for  a  large  vari- 
ety of  commonly  available 
photographic  hardware, 
such  as  tripods  and  clamps. 
It  can  also  be  used  as  part  of 
a  camera/transmitter  brack- 
et if  this  option  is  planned. 

So-called  "parts  cam- 
eras" are  the  best  source  for 
tripod  sockets.  Most  camera 
repair  shops  can  be  helpful 
in  this  area  if  the  old  junk 
box  is  unproductive. 
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IN    IHCHES 


*1 


1  '-"t 


«o* 


l^ta— I 


Fig.  J,  Bezel  dimensional  drawing.  This  is  an  optional  item 
which  can  be  added  at  any  time.  Its  basic  purpose  is  to  act 
as  a  switch  guard,  but  it  also  improves  the  appearance. 
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ASTRON  POWER  SUPPLIES 

*  HEAVY  DUn  •  HIGH  QUAUTY  *  RUGGED  *  REUABLE  ^ 


1MS1DE  VIEW-  RS-12A 


RS  and  VS  SERIES 
SPECIAL  FEATURES 

•  SOLID  STATE  ELECTflOf^lCALLY  REGULATED 

•  FOLD^BACK  CURRENT  LIMITING  Pfotects  Power  Supply 
from  excessive  current  &  continuous  shorted  output 

•  CROWBAR  OVER  VOLTAGE  PROTECTION  on  all  Models 
except  RS'4A. 

•  MAINTAIN  REGULATION  &  LOW  BIPPLE  at  few  im 
inptit  VoRage. 

•  HEAVY  DUTY  HEAT  SINK  •  CHASSIS  MOUNT  FUSE 

•  THREE  CONDUCTOR  POWER  CORD 

•  ONE  YEAR  WARRANTY  •  MADE  IN  U,S,A. 


PERFORMANCE  SPECtRCATlONS 

•  INPUT  VOLTAGE:  105  - 125  VAC 

•  OUTPUT  VOLTAGE:  13.8  VDC  ±  0.05  volts 
(intemaEly  Adjustable:  IMS  VDC) 

•  RIPPLE:  Less  than  5mv  peak  to  peak  (full  load 
&  few  line) 


MODEL  RS  50A 


MODEL  RS-5DM 


MODEL  VS>50M 


RM-A  Series 


19^'  I  y/^  RACK  MOUNT  POWEIt  SUPPl I ES 

Continuous 
Modct  Dvty  (JIMFS} 


RIA-35A 


25 


MODEL  RM35A 


RM-50A  37 

•  SEPARATE  VOLT  &  AMP  WETERS 

RM-35M  25 

RM  50M  37 


ics- 

CAMPS) 

35 

50 

3& 
50 


Sh«{IN} 
HXWID 

SV4  ^  19-  12^/i 

5V4  X  19  X  Wh 
h'U  X  19  X  12Vj 


Shipping 

38 
50 

38 
50 


RS- A  SERIES 


MODEL  RS'7A 


RS-M  SERIES 


MODEL  RS-3BM 


MODEL 

RS-4A 
RS-rA 
RS-7B 

RS-10A 
RS-12A 
RS*20A 
RS-35A 
RS-50A 


Contlnuaui 
Duty  (Ampi) 

3 

S 

5 

7.5 

9 
18 

25 

37 


ICS* 

(AmpiJ 

4 

J 

7 

10 
12 
20 
35 
50 


Sin  (IN) 
KxWXO 

3Vi  X  hVi  X  9 
3V4  X  fiVi  X  9 
4^7'/j  >  lOV* 

4  %  Vh  X  1 0¥< 
AVi  K  8  X  9 
5x9x10^^ 
5x11x11 

6x  I3¥i  X  11 


snipping 
Wt  (Jbi) 

5 

9 

10 
11 
13 
18 
27 
46 


Swrtctiable  vott  3nd  Amp  meter 


MODEL 

RS-12M 
RS-20M 
RS-35M 
HS'50M 


Centlnuaus 
Duty  (Amps) 

9 

16 

25 
37 


ICS* 
(Ampt) 

12 
20 

35 
50 


Size  (W) 
H  X  W  X  0 

4^2  x8k9 

5xgx10'/a 

5x11  x11 

6x  t3¥4  X  11 


Stilpping 

m  (lbs) 

13 

18 

27 
46 


I 


VS-M  SERIES 


MODEL  VS-20M 


flS-S  SERIES 


MODEL  RS  12S 


•  Seperate  Volt  and  Amp  Meters 

•  Output  Voltage  adjustabfe  from  2-15  vofts 

•  Current  limit  adjustable  from  l  .5  amps  to  Full  Load 


MOOEL 

VS-20M 

VS-35M 
VS-50M 


Continuous  Duty 
(Amps} 

©tJiVDC^lDVOC^SVX 

16      9    4 

25     15    7 

37     22   10 


ICS* 
{AmpD 
@  13.8V 

20 

35 
50 


Size  (IN) 
HxWxD 

5x9x  10V2 

5x11  x11 
6x13y-  X  11 


Shipping 
Wt  (lbs) 

20 

29 
46 


Built  in  speaker 

MQOEL 

RS7S 

RSI  OS 

RS^?Ol(ForLTRJ 

RS12S 
RS'20S 


Coiitirvaus 
Duly  (Amps) 

5 
7.5 
7  5 

9 

1G 


ICS* 

AfTips 

7 

10 
10 
12 

20 


Size  (IN) 
H  x  W  x  0 

4  x7;4x  n% 

4i?Hx  10^ 
4  >  9     13 
41^  X  3  X  9 

5xS  X  10'^ 


Shipping 
Wt  (lbs) 

10 
12 
13 
13 
18 


I 


Photo  £.  Close-up  of  tripod- 
socket  mstaHation.  See  text 

for  details. 

The  SOOOhm  video-level 
pot  (R1)  must  be  shunted 
with  a  100-Ohm  resistor.  A 
lOOOhm  pot  is  preferred  for 
this  spot  but  is  hard  to  find 
[Fig.  1). 

An  antenna  can  be  put  to- 
gether quite  simpty.  First,  a 
6-1/2"  length  of  #22  rod  is 
soldered  to  a  BNC  connec- 
tor. Next  this  is  stabilized 


Photo  F.  Panel  layout    The  bezel  (see  text)  shields  the 
switches  from  accidental  tripping. 


with  an  epoxy  filler.  Presto,  a 
serviceable  antenna!  This 
simple  whip  can  be  ex- 
pected to  give  good  usable 
pictures  at  distances  of  up 
to  a  mile.  A  commercial  an- 
tenna such  as  a  Yaesu,  part 
number  YHA-44,  or  similar 
wilf  also  work  well. 

Where  maximum  mobil- 
ity is  not  required  or  for  use 
as  part  of  a  base  station,  an 
amplifier  such  as  the  Mirage 


\bur  Ham  Tube 

Headquarters! 


Call  Toll  Frse  800-221-0860 

Tubes 

.  $85.00 
, .  85.00 
. .  80.00 
. .  55.00 


w'wVV-k      ■      *     «      ■      *     A      ■>     «     li 

4-400A 

4CX250B 

572B  ... . ,  ,  .  .  42.50 

811A 12.00 

813...,..,,  __., 30,00 
6146B  ..#....>....  7*00 

6360 4.25 

6883B 6.75 

Semieonductors 

MRF  245/SD14l6,$30.00      MRF644 


7360 

$10.00 

7735A  

27.50 

8122 

110.00 

8156 

12.50 

8643 

82.50 

8844 

26.50 

8873 

175.00 

8874 

195.00 

8877 

495.00 

890e 

12.50 

MRF 

MRF 


454 
455 


«   I   «   f 


PL259 
PL258 
UG175/176. 
UG255/U . . . 
UG273/U . . . 


Iffoto 


.  .18.95      SD1088 

..13.95      2N3055 

2N6084 
RF  Connectors 


.  l0/$4.95 
. .  10/8.95 
.,  10/1.60 
.2.50  ea. 
.2.25  ea. 


M356 

M359 1.75 

Type  "N"  Twist  on 

{RG8/U) $4.75 

Minimum  Order  $25.00 


.     $23.95 

t    «    «  I    V  +  V^H' 

.  .  12.50 

ea. 


ea 


Allow  $3.00  min.  for  UPS  charges 


COMMUNICATIONS,  Inc. 

2115  Avenue  X  Brooklyn,  NY  11235 
SeR^tNG  THf  iNDUSTRYSlNCt  ^qp?  Phone  (7181  648-6300 

Cdff  CECO  for  Your  CC7V  Secufftv  And  Coior  Producfmn  R^Qutremenrs 


024  will  boost  1  Watt  of 

video  up  to  as  high  as  40 
Watts.  This  amount  of  pow- 
er gerre rates  a  respectable 
signal,  especially  if  working 
into  a  high-efficiency  an- 
tenna such  as  a  KLM  440-27. 
It  goes  without  saying 
that  do-it-yourself  projects 
tend  to  reflect  the  wants  and 
wishes  of  the  doer.  This  proj- 
ect  is  open  to  considerable 
variation.  The  bezel,  for  in- 
stance tPhotos  B  and  F  and 
Fig.  3i  makes  an  effective 
switch  shield.  But  it  can  be 
eliminated  or  altered  in  a 
number  of  ways.  The  bezel, 
detailed  in  Fig.  3,  can  be  cut 


from  a  piece  of  1/2*'thick 
plastic.  It  also  can  be  made 
from  four  pieces  (or  more) 
cemented  together  or  even 
cut  out  of  a  piece  of  1/2" 
balsa.  The  bezel  visible  in 
Photo  B  is  attached  with  in- 
dustrial epo)cy,  A  couple  of 
screws  would  do  as  well. 

As  cameras  follow  the  ap- 
parent destiny  of  all  solid- 
state  devices  and  continue 
to  shrink  in  size,  mobile 
video  will  be  in  a  position  to 
become  as  commonplace  as 
FM  hand-helds  are  today. 
You  can  have  it  now  with  a 
package  not  much  larger 
than  some  of  the  HTs  of  just 
ten  years  ago.  Applications 
in  use  at  the  present  time  in- 
clude robot  coordination, 
model'plane  flying,  model- 
boat  sailing,  and  public  ser- 
vice with  parades,  mara- 
thons,  and  other  people- 
oriented  events. 

Some  pioneer  work  has 
been  done  with  weather 
watch,  and  walk-about 
video  capability  makes  lots 
of  expansion  possible.  In  ad- 
dition to  these  public-ser- 
vice opportunities,  there  is 
always  plain  old  hamming 
to  fall  back  on.  That  is  sort 
of  fun,  too. .  /but  I  suppose 
you  know  that  J! 


Parts  List 


R1 


SOO-Ohm  cartKjn  or  cermet  pot  (see  text);  Circuit  Spe- 

cialists^cat.  #31VA205 

SPST  submini  toggle  (Radio  Shack  #275-324) 

SPST  submini  toggle  (RS  #275-324} 

Std.  1/4"  phone  jack,  3-conductor  (RS  #274-312) 

Std,  1/8"  *ninl  ptione  jack  (RS  #274  251) 

Coaxial  power  jack  (RS  #274  1565) 

Type  UG1094  female  BNC  connector  {RS  #278-105) 

Type  UG1094  female  BNC  connector  (RS  #278-105) 

Coaxial  power  pJgg  (J3  matching)  {RS  #274*1567) 

Knob— For  1/4  *  shaft  (RS  #274^07) 

Bezel—tsee  text) 

KPA5  Video  Xmitter  board  with  one  crystal:  $159.00 
P.G.  Electronics 
2522  Paxson  Ln. 
Arcadia  CA  91006 


SI 

S2 

J1 

J2 

J3 

J4 

J5 

PL 


Housing— (see  text) 
Bud  Econoboxes 
Shand  Electronics 
2401  Dart  Highway 
Flint  Ml  48503 

Circuit  Specialists 

PC  Box  3047 

Scottsdale  AZ  85257 

Antenna— (see  text) 


Hammond  Die-Cast  Boxes 

RadioKit 

Box  411 

GreenvMIe  NH  03048 
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CONSUMER 
SATELLITE      TV 


DIRECT 
E  Q  y  T  P  M  E  N  T 


\hf,i    f;S*-^S*   L\A'>   t>r  s*jp  wiirrantv t'MA 

^  75     tOir   l\rVs .CAJ  . 

f)tikr  I  RS  J2^,  rns  2-aflA  S,iiell*r«?  Rccvrv.XAl  I 
rnnlfii  tSF    ICMKl  fn  LST  7^)0  R#c*?jver£.. ....  CALL 

Ravdi  SV-IOi'   IM^^flbrt^  MfsN  AnT-_. ,„CAl.J. 


iMi<i#M  pcij»r«i  4lM»  fti 


Ruim  fit  Mi»Uir   "\iMii4tnr  (clant|is  '  i'-  iinienrta 

■  li.   .    ■  ^iitnet,   limit    sifciich,   Ji«e  &   iSiermop-fit#^f« 
mill  or,  power  «o  «ifi    13ft  antewi*^.  Super  Saver 
for  dfi-it-ynurije11eT«':  iitwvf?  mottw  umi   eirepi 
%uh  iransfonncr^lcifRle  switrh,  24 VAC  J129.0O 


(504)  891*7210 

:i324  CONSTANC'K  ST. 
LOUISIANA  70 IIS 


CORR 


NEW*  *  COUNTY^  64 »  *  NEW  COUNTY  64«  *  * 
COUNJT  64  COME  WITH  THE  POWERFUL  LOGGING 
FEATURES  OF  COf^TtNDER  PLUS  HiwithcKJl  WAZ  & 
DXCCI  /  PLUS  A  SPfCIAL  COUNTY  LOGGING 
SYSTBM.  TH»S  SVSTEM  TAKES  THE  WORK  OUT 
OF  COUNTV  ftECORD  KEEPING. 
OTHER  LOGQING  SYSTEM  AVAILABLE  F«OM 
CRUMTRONICS  AWE: 

COr^TENDER  PLUS  \Uon«  ditkl 434.96 

CONTENDER  PLUS  11/  with  USA  CA. 

ITHREE  DISKI •  r. Mt,96 

COUNTY'  64.  (TWO  D1SKK..*,. .* *34.95 

USA  CA  ADD  ON  FOR  CONTENDER  PLUS  M 

(2  01SKI.,.      .....,,,,,.. -, #12  00 

FOR  FREE  FACT  SHEET  Off  TO  ORDER  WRITE: 

CRUMTRONICS  ^  ^f 

SOFTWARE  DIVISION 

p.  O.  BOX  €187 

f  ORT  WAYNE.  IN  46096  ^^- 

COD  ORDERS  CALL  219/746-0360  or  219/4«&27tS 
CRUMTRONICS  In  our  name  logging  tB  our  Qamg 


ATTENTION 

Foreign  Computer  Stores/ 
Magazine  Dealers 

You  have  a  large  technical 
audience  that  speaks  English 
and  is  in  need  of  the  kind  of  mi- 
crocomputer information  that 
CW/Peterborough  provides. 


Provide  your  audience  with 
the  magazine  they  need  and 
make  money  at  the  same  time. 
For  details  on  selling  80  Mt- 
cro,  inCider,  HOT  CoCo  and 
RUN  contact: 


SANDRA  JOSEPH 

WORLD  WIDE  MEDIA 

386  PARK  AVE.,  SOCJTH 

NEW  YORK,  NY  10016 

PHONE  (2 12)  686- 1520 

TELEX— 620430 


At  high  power  a  hot  an- 
tenna rod  is  a  sure  bign  that 
3o\ver  is  going  to  waste.  At 
ower  power  youVe  losing 
the  same  percentage  of  en- 
ei^,  but  the  dissipation  h 
so  rapid  you  can't  feel  the 
heat.  Tliat  5  why  it's  impor- 
tant to  know  the  cold  facts 
about  Larsen  antennas. 

Our  exclusive  Kulrod'® 
w+iip  minimizes  RF  loss 
regardless  of  the  watts 
applied,  so  you  can  talk 
farther  It  stays  cool  to  the 
touch  even  at  high  powen 

The  stainless  sleel  rod 
is  first  plated  with  nickel, 
then  with  copper  for  high 


I 


conductivity  Tliin  layers 
of  nickel  and  chrome  pro- 
tect  the  copper  from  cor- 
rosion and  provide  a  sleek 
finish,  without  hindering 
performance* 

So  whether  youVe  calling 
for  fun,  or  calling  for  help, 
you  am  depend  on  Larsen 
antennas  and  our  no- 
nonsense  wananty  to  de- 
liver a  strong,  clear  signal,  • , 
instead  of  a  lot  of  hot  ain 

Shown  in  aitaway:  Top 
plating  of  chrome.  Inner 
pdi tings  of  nickel  copper 
and  nickel  oi^er  stainl^s 
steel  rocl  (Layers  not 
drawn  to  scale, ) 


U 

Uirsen  nntennos 

The  Amateur's  Professionar 

See  your  favorite  amateur  dealer  or  write  for  a  free  amateur  catalog. 


m  USA  Larsert  Ei^drofms  (nc 

neil  NE  Mm  Awe  PO  Bo!tt?99 
Vancouvef .  VWft  m&m 
206  573  3722 


►N  CANADA  Crr  Lafsen  Beaiqric*  Uu 

W&ncouv€!f  BC  V5Y  !K3 
604  872-8&!? 


URSENf  KULROD'"' ANDKULDUCKIE*  ARE  REGISTERED  TRADEMAHKSj  OF  URSEM  ELECTRONICS.  IHC 


'*When  You  Buy,  Say  73'' 
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Modification  Mania! 

Here  are  not  five,  not  ten,  but  fifteen  ways 

to  perk  up  yourHW-101. 


Wayne  Arnetf  A17C 
iJ1 5  N.  Apoih  Dfive 
Chandler  AZ  85224 

When  the  Heathkit* 
HW  series  was  firstio" 
troduced,  Hammarlund  was 
still  making  receivers  and 
most  of  the  activity  on  two 
meters  was  AM  simplex.  It's 
tempting  to  think  of  the  HW- 
101  and  other  tube^type  gear 
as  relics  of  another  era.  But 
Heath  products  tend  to  age 
gracefully,  and  the  HW-101 
is  no  exception. 

Even  though  ifs  a  httle 
behind  the  times,  this  trans- 
ceiver has  a  reputation  for 
good  performance  at  the 
right  price  This  article  de- 
scribes several  modifica- 
tions  that   make   operating 


even  more  effective  and  en- 
joyable. Most  of  them  are 
easy  and  inexpensive.  These 
ideas  can  also  be  used  in  the 

other  HW/SB  !>eries  trans- 
ceivers. 

The  Digital  Debate 

You  can  lead  a  normal  life 
without  digital  frequency 
display,  but  only  if  you  have 
a  good  analog  dial  On  the 
HW-101,  it's  miles  between 
calibration  points.  This  makes 
it  very  difficult  to  locate  ac- 
curately subband  borders 
that  don't  fall  at  lOOkHz  in- 
tervals. 

Newer  radius  use  25-kHz 
calibrators,  and  ifs  easy  to 
build  one  into  the  HW-IOI.  I 
copied  the  crystal  calibrator 
in  Heath's  HR-1680  receiver 


1 


T 


220 
■^wv— 


->*I2V1)C  tWHItl    WIRE   f^tm    FUNCtiON    SwrfTCHl 


lEMiEn  ^^  at 


I 


T — *  TT T 1 


fOOKlit  CntSTJlL 
ON  ftJIMtlPASS   BOARD 


34 


-)| — ^25Khi  oyTPtn" 


J^^\  MP5*H0 


5  IV  2ENER   'fl  S  *£7e-Se5 
MPSA20  •  R.S  #2r6-200g 
r47J  '  fiS  #2T6-ia03 


F\%.  1(al  25-kHz  crystal  caltbrator. 
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and  added  a  divide-by-four 
flip-flop  IC  to  the  output- 
see  Fig.  1(a). 

To  install  the  new  circuit, 
first  disable  the  old  VI 7B 
calibrator  by  removing  R217, 
R218.  ai8,  C219,  and  CR201 
from  the  bandpass  board. 
Leave  the  lOOkHz  crystal  in 
place,  but  isolate  the  foil 
patterns  around  its  pins. 

Recycle  the  8-50-pF  trim- 
mer into  the  new  calibrator 
and  build  the  circuit  on  a 
small  square  of  pertboard. 
Suspend  the  board  on  stiff 
wires  soldered  to  the  ground 
foil  underneath  V17.  Then 
connect  the  crystal  with 
short  leads. 

Unsolder  the  white  wire 
at  pin  3  of  VI 7  and  use  it  to 
bring  12  volts  dc  from  the 
function  switch  to  the  new 
calibrator    Move  the  small 


coax  cable  from  CR201  to 
the  25-kHz  output  Finally, 
rearrange  the  function  switch 
as  shown  in  Fig.  1(b}.  The  dc 
power  supply  needed  for 
this  and  some  other  addi- 
tions will  be  described  later 
The  changes  to  lugs  5  and  6 
of  the  function  switch  also 
are  covered  elsewhere. 

A  Sixth  Band 

Access  to  WWV  will  help 
you  take  full  advantage  of 
the  new  calibrator.  At  15 
MHz,  WWV  is  close  enough 
to  the  20-meter  ham  band 
that  only  a  new  crystal  in  the 
heterodyne  frequency  oscil- 
lator (hfo)  is  needed  to  pro- 
vide the  additional  cover- 
age. Since  20  meters  can't 
be  sacrificed,  a  switching  ar- 
rangement is  used. 

Instead   of    running   long 


FUmJfON  SW^TCW 


gHS® 


-^  WHrTE    WfHE   TO   Ci^LISRATOn 


saji!®®-] 


-^  TO   VOV  AMPLlFICfl 


MODIFIED 


->MEW    Wlft£  TO   ^JN   r  OF    V(T 


p-^i  voni  c*L 


^WMITC    «lll£   TO  *£W  CALIBRATOR 
NE«    WIRE   TD   I^VOC 


m 


^^ 


TO    VOX  AMPLIFIER   IMO  CHANGE  I 


Fig.  1(bX  Modified  function  switch 


wires  from  tfie  hfo  crystals 

to  a  distant  switch,  1  decided 
to  use  a  small  relay,  as  shown 
m  Fig.  2.  The  new  23.895- 
MHz  crystal  and  relay  were 
mounted  on  perf board  and 
attached  to  the  center  shield 
near  the  crystal  board  (see 
Photo  D)*  The  crystal  is 
Heath  part  no  404-279.  A 
toggle  switch  on  the  rear 
panel  controls  the  relay, 
which  selects  20  meters  or 
WWV  when  the  bandswitch 
is  at  14  MHz.  The  relay  also 
grounds  the  WWV  crystal 
when  it's  not  in  use. 

To  get  the  WWV  assem- 
biy  into  the  hfo  circuit; 
make  a  cut  in  the  crystal 
board  foil  between  the 
switch  wafer  and  20-meter 
crystal  (Y503).  Then  drill  a 
small  hole  on  each  side  of 
the  cut,  bring  short  leads  for- 
ward to  the  relay,  and  con- 
nect as  shown. 

You  shouldn't  have  to  re- 
align anything  which  might 
compromise  20-meter  per 
formance,  although  the  hfo 
coil  [L603)  may  need  touch- 
ing up  if  the  new  crystal 
won't  oscillate.  Avoid  using 
a  23J95-MHz  crystal  for 
14.5-1 5. 0-MHz  coverage  be- 
cause WW\'  then  appears  at 
500  on  the  main  dial  This  re- 
sults in  a  two-tone  competi- 
tion between  WWV  and  the 
third  vfo  harmonic. 

Since  the  transmitter  is 
not  disabled  when  tuning  15 
MHz,  a  front-panel  "remind- 
er" LED  should  be  included. 
Calling  CQ  on  15.175  is  dis- 
couraged, and  Radio  Mos- 
cow doesn't  count  toward 
DXCC  anyway. 

Receiver  Incremental 
Tuning  (RIT) 

Even  early  CB  rigs  had 
clarifter  controls,  but  for 
reasons  k  nown  on  ly  to  Heath, 
RIT  has  until  recently  been 
absent  from  their  transceiv- 
ers. Fortunately,  an  RIT  cir- 
cuit is  easy  to  install,  and 
several  schemes  have  been 
pubfished  in  the  past 

Two  circuits  Tve  used 
successfully  in  my  HW-101 
were  found  in  the  Holiday, 
1976,  issue  of  73  ("Add  RIT 
to   Your   Transceiver,"    73 


Staff)  and  QST  for  October. 
1974  ("Hints  and  Kinks/' 
K4EQA). 

However,  I've  noticed 
that  most  add-on  RITs  share 
a  common  deficiency.  They 
have  no  on /off  switch  and 
depend  on  the  operator's 
best  guess  to  position  a  knob 
in  just  the  right  place.  Ironi- 
cally, this  often  results  in 
off-frequency  calls  or  "leap- 
frogging/' which  are  the 
very  problems  we're  trying 
to  eliminate  in  the  first  place. 

An  on/off  switch  can  be 
designed  into  an  RIT  by  us- 
ing a  multi-turn  trim  pot  and 
frequency  counter  to  bal- 
ance out  the  circuif  s  effects 
on  the  vfo  when  ifs  turned 
off.  I  found  it  simpler,  though, 
to  use  a  Protronics  RIT  kit. 
This  includes  a  center-stop 
detent  in  the  tuning  control 
and  a  voltage-regulated 
zero  point  This  "'click-stop" 
is  just  as  good  as  an  on/off 
switch  and  virtually  elimi- 
nates off -frequency  calling. 

I  have  built  three  of  the 
kits  into  dtfferent  transceiv- 
ers without  any  problems. 
They  come  with  instructions 
and  cost  about  $15,00.  Get 
the  details  from  Protronics, 
Inc.,  Box  778.  Buckley  WA 
98321. 

While  you  have  the  vfo 
assembly  removed  for  an 
RIT  modification,  put  a  dab 
of  caulk  between  C946  (the 
large  4700-pF  disc)  and  the 
aluminum  enclosure.  This 
will  hold  it  still  and  help  pre- 
vent the  vibration-caused 
microphonics  common  to 
some  HW-101  s. 

Better  CW  Performance 

When  the  HW-101  is 
properly  tuned  to  an  incom- 
ing CW  signal,  the  beat  note 
you  hear  is  a  rather  high- 
pitched  1000  Hz.  This  depar- 
ture from  the  current  norm 
of  something  close  to  750 
Hz  is  tiresome  to  the  ear.  It's 
also  not  idea!  for  some  au- 
dio filters  and  computer  in- 
terface units.  Slow-recovery 
age  is  another  strike  against 
the  serious  CW  operator. 

I  modified  the  mode 
switch  to  pad  the  USB/CW 
bfo  crystal  down  by  250  Hz 


Photo  A.  The  finished  product  with  new  conuok,  LED  status 

indicators,  and  spinner  knoh 


and  to  select  fast  age  when 
operating  CW  (refer  to  Fig, 
3).  By  extending  the  mode- 
switch  shaft  to  accommo- 
date another  wafer,  two  new 
switch  sections  are  made 
available.  Even  after  moving 
CI  5  and  C26  to  the  foil  side 
of  the  modulator  circuit 
board,  space  is  at  a  premi- 
um for  the  extended  mode 
switch.  Choose  your  new 
switch  hardware  carefully. 

One  section  of  the  new 
wafer  places  padding  ca- 
pacitance across  the  bfo 
crystal  which  is  adjusted  for 
a  more  pleasing  tone.  The 
other    section    connects    a 


trim  pot  in  series  with  R117, 
the  age  timing  resistor.  In 
my  case,  about  500k  gives  a 
"snappy"  age  without  pop- 
ping on  strong  signals. 

Since  the  400^Hz  CW  fil- 
ter is  in  the  i-f  stage,  it  is  not 
affected  by  the  lower  bfo 
frequency.  In  other  words,  it 
will  work  just  like  it  used  to, 
except  the  signal  thaf  s  cen- 
tered in  the  filter^s  passband 
wif!  appear  at  the  speaker  as 
a  750-Hz  note.  The  transmit- 
ter  offset  Will  still  be  correct 

YouVe  right  if  you  think 
this  isn't  a  ten-minute  iob. 
The  same  improvements 
can  be  made  with  a  double 
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Photo  B.  Close-up  of  modified  three-wafer  mode  switch.  S- 
meter  relay  and  front-panel  VOX  controls  are  visible  at  the 
hf  left. 


pole  toggle  switch  mounted 
near  the  bandswitch  [again, 
see  Fig.  3).  This  comes  closer 
to  being  quick  and  easy,  but 
it's  less  convenient  since  the 
toggle  switch  has  to  be  re- 
membered when  changing 
between  USB  and  CW.  For 
me,  the  benefits  were  worth 
the  trouble  of  rebuilding  the 
mode  switch. 

Another  problem  for  CW 
buffs  with  the  stock  HW-101 
is  not  being  able  to  check 
keyer  speed  without  sending 
a  signal.  It  is  also  impossible 
to  manually  control  CW 
transmission,  such  as  with  a 
send /receive  switch.  As  orig- 


inally wired,  the  rig  changes 
to  transmit  mode  any  time 
the  key  is  tapped. 

A  minor  change  to  the 
function  switch  allows  man- 
ual T/R  control  while  leaving 
sidetone  operation  intact. 
Note  the  new  connections 
to  lugs  5  and  6  in  Fig.  T(b), 
With  the  switch  in  PTT  posi- 
tion, the  tone-generator  out- 
put is  grounded  on  its  way  to 
the  VOX  amplifier,  which 
prevents  the  transmitter 
from  being  keyed.  Now  the 
sidetone  is  audible  in  re- 
ceive mode,  and  the  keyer 
can  be  adjusted  without 
transmitting. 


For  semi-break-in  opera- 
tion, set  the  function  switch 
to  VOX.  To  manually  acti- 
vate the  transmitter,  con- 
nect a  normally-open  foot 
switch  (or  any  other  external 
T/R  control)  from  point  16 
on  the  bandpass  board  to 
ground.  Set  the  function 
switch  to  PTT,  and  the  VOX 
circuit  is  disabled. 

Civilized  Audio 

Of  alt  the  HW-10rs  short- 
comings, probably  the  one 
that  most  affects  non-ham 
family  members  is  the  side- 
tone.  Ifs  earsplitting  volume 
can't  be  tamed,  and  only  the 
most  considerate  ham  will 
consent  to  wear  headphones. 

1  maintained  domestic 
tranquility  by  duplicating 
the  Sfr102's  sidetone  vol- 
ume control  in  my  rig  (see  A 
in  Fig.  4);  put  the  500k  con- 
trol on  the  rear  panel  and 
you  easily  can  adjust  the 
sidetone  between  silent  and 
obnoxious. 

The  front-panel  head- 
phone jack  is  intended  for 
high- impedance  phones, 
which  is  quaint  but  not  very 
practical.  Adding  a  phone 
jack  to  the  speaker  cabinet 
is  easy  enough,  but  it's  also  a 
simple  procedure  to  modify 
the  front-panel  jack  for 
eight-Ohm  phones  (see  B  in 
Fig-  4). 


Move  the  lOOOhm  resis- 
tor from  the  speaker  phono 

socket  to  the  audio  trans- 
former's green  lead.  Use 
shielded  cable  to  carry 
eight-Ohm  audio  to  the 
headphone  jack,  and  back  to 
the  speaker  socket 

With  every  microphone 
IVe  tried,  full  SSB  output 
was  possible  only  by  run- 
ning the  mike  gain  open  and 
shouting.  In  a  previous  arti- 
cle (73,  October.  1981),  K5SE 
described  a  mike  preamp  us- 
ing tube  V5B  in  the  HW-101, 
This  works  very  well,  but  t 
wanted  to  reserve  V5B  as  a 
buffer  for  remote  vfos.  The 
circuit  shown  in  C  in  Fig.  4 
was  adapted  from  one 
found  in  The  ARRL  Hand- 
book, and  seems  to  work  just 
as  well. 

The  preamp  can  be  built 
on  perfboard,  but  for  this 
and  other  small  circuits  such 
as  the  25"kHz  calibrator,  I 
prefer  Radio  Shack's  experi- 
menter boards  (part  no. 
276-154).  These  boards  will 
accommodate  ICs  and  the 
DIP-type  relays,  and  can 
easily  be  cut  to  size. 

Drill  mounting  holes  in 
the  side  rait  near  the  micrch 
phone  jack  and  suspend  the 
board  on  spacers  or  wash- 
ers. Use  small  hardware,  #2 
or  #4,  to  prevent  binding  be- 
tween the  mounting  screws 
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Fig.  4.  The  SB-102  sidetone  /eve/  control  is  at  A.  At  B,  the 
audio  transformer  output  Is  rewired  for  8-Ohm  output  to 

speaker  and  phon^.  C  shows  a  simple  microphone  pream- 
plifier. 


and  the  lower  cabinet  shell. 
Adjust  the  50k  trrmpot  for 
full  modulation  while  speak- 
ing normally;  with  the 
HW-101's  mike  gain  at 
about  the  ten  o'clock  posi- 
tion. I  found  that  shielding 
was  not  required,  but  a  by- 
pass capacitor  on  the  12- 
volt  line  is  recommended. 

CrysfaUFilter  Selection 

Many  HW-101  owners 
have  had  problems  with  the 
crystal-filter  switches  and 
the  linkage  that  operates 
them.  The  lever  behind  the 
rf-gain  knob  rs  prone  to 
breaking,  and  the  slide 
switches  get  dirty  and  show 
contact  resistance  after  a 
period  of  time- 

For  a  partial  fix,  you  can 
loosen  the  rf-gain-control 
nut  and  then  re-tighten  it 
while  pushing  upward  on 
the  control.  This  helps  re- 
duce friction  between  the 
linkage  lever  and  the  lower 
chassis  lip  The  slide  switch- 
es can  be  cleaned  by  remov- 
ing the  backs  and  shining 
the  contacts.  But  you  have 
to  be  careful  doing  this  be- 
cause the  switches  like  to 
s^nd  spnngs  and  pieces  fly- 
ing in  all  directions  when 
they're  disassembled, 

I  chose  a  more  permanent 
solution  which  eliminates 
the  old  switches  and  linkage 


vef 


Photo  C  Note  "missing"  calibrBtor  components  and  rear- 
panel  sidetonecontfot.  The  relay  on  the  rf  cage  h  for  outboard 
vfo  contfoL 


altogether.  A  miniature  re- 
lay and  a  DPDT  toggle 
switch  were  substituted  for 
the  two  slide  switches,  as 
shown  in  Fig.  5.  One  pole  of 
the  new  toggle  handles  the 
output  side  of  the  filters, 
while  the  other  pole  con- 
trols the  relay,  which  in  turn 
handles  the  filter  inputs. 

Like  some  of  the  other 
modifications,  this  one  re^ 
quires  a  new  hole  in  the 
front  panel.  What  worth- 
while project  doesn't?  I 
bought  my  rig  to  use,  not  to 
sit  under  a  dust  cover  wait- 
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Fig.  5.  The  unreliable  and  noisy  slkle  sw/fc/ies  are  replaced 
with  a  toggle  switch  and  relay  for  crystat4ilter  selection. 


ing  for  resale.  Besides,  the 
trade-in  allowance  on  a  kit- 
built  non-WARC  transceiver 
is  debatable  to  begin  with, 
so  I've  had  few  concerns 
about  reaching  for  my  drill 

First,  remove  the  combi- 
nation rf-gain  controt  and 
switch  lever.  Disconnect  all 
wires  from  the  slide  switches 
and  crystal  filters,  and  take 
off  file  back  of  the  DPDT 
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t\470 


slide  switch.  Take  a  deep 
breath  if  you  must,  and  drill 
a  hole  centered  between  the 
letters  T  and  E  of  the  word 
FILTER,  of  sufficient  diame- 
ter to  pass  the  new  toggle 
switch. 

Install  the  miniature  relay 
into  the  now-empty  frame  of 
the  slide  switch  nearest  the 
center  shield,  using  double- 
sided  tape  to  secure  it.  Make 
the  connections  to  the  new 
toggle  switch  before  install- 
ing it  on  the  front  panel  be- 
cause  it's  impossible  to 
reach  once  it's  in  place.  Re- 
connect the  crystal  filters  as 
shown,  and  position  the  new 
switch  to  coincide  with  the 
arrow  and  SSB/CW  markings 
on  the  front  panel. 

Finally,  install  a  new  100k 
linear-taper  potentiometer 
for  the  rf-gain  control.  If  the 
new  hole  was  correctly  cen- 
tered, the  toggle-switch  nut 
and  w^asher  should  cover  the 
word  FILTER,  leaving  a  new 
control  that  looks  (almost] 
factory  standard. 

By  maintaining  the  origi- 
nal distance  between  input 
and  output  poles  of  the  fil- 
ters, I  haven't  been  able  to 
detect   any   degradation    in 
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Tig,  6.  The  ne:sN  relay  makes  the  S-meter  indeperident  of  the 
meter  switch.  Observe  meter  polarity  when  connecting  relay 
to  switch. 
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Photo  D,  Bottom  view,  showing  placement  of  dc  power  sup- 
ply, calihfatof,  crystaUilter  relay,  WWV  board  nnd  micro- 
phone preamp. 


performance  or  additional 
leakage  around  the  filters. 
But  you  will  detect  both  if 
you  use  a  three-section 
switch  in  place  of  the  relay, 
or  othenA^ise  decrease  the  in- 
put/output isolation. 

This  switching  method 
can  be  used  for  adding  a  CW 
filter  to  other  transceivers 
that  have  no  provision  for 
one,  such  as  the  HW100 
and  SB-100. 

FuM-Time  S*Meter 

As  originally  designed, 
the  S-meter  in  the  HW-101 
works  only  with  the  function 
switch  in  the  ALC  position 


Without  a  lot  of  wear  and 
tear  on  the  meter  switch,  it's 
not  possible  to  monitor  plate 
current  while  transmitting 
and  signal  strength  while  lis- 
tening, If  you  want  to  keep 
your  S-meter  on  the  job  all 
the  time,  take  a  look  at  Fig.  6 
and  make  these  changes. 

Mount  a  relay  and  two 
470-Ohm  resistors  on  a 
small  piece  of  perf board, 
and  wire  as  shown.  The  as- 
sembly can  be  attached  at 
any  convenient  location 
near  the  meter.  Don't  forget 
to  clip  the  original  resistors 
from  the  meter  switch. 

In  receive  mode,  the  me- 
ter bypasses  the  switch  and 
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Fig.  Z  Regulated  power  supply  for  modifications.  Don't  over- 
look the  h^  capacitor  at  the  7812  outputs 
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is  always  connected  to  tube 
V3,  the  source  of  S-meter 
voltage.  When  transmitting, 
the  relay  is  closed  and  con- 
nects the  meter  to  the 
switch,  where  any  of  the 
three  meter  functions  are  se- 
lected normally. 

VOX  Controls 

Hiding  the  VOX  controls 
on  the  side  of  the  rig  makes 
for  a  clean,  uncluttered 
front  panel  But  ifs  hardly  a 
convenient  location  tor  con- 
trols that  are  adjusted  every 
time  you  change  from  CW 
to  phone.  I  thought  it  was 
only  sensible  to  relocate  the 
delay  and  gain  controls  to 
the  front  panel;  the  set-and- 
forget  anti^trip  isn't  worth 
moving. 

The  existing  controls  do 
not  have  shafts  and  can't  be 
used  with  knobs.  There's 
room  for  new  controls  to  the 
left  of  the  meter,  but  be 
careful  not  to  crowd  the  tun- 
ing dial.  A  10-megohm  lin^ 
ear-taper  pot  is  a  good  sub- 
stitute for  the  hard-to-find 
7.5'megohm  delay  control. 

Route  the  lead  from  the 
delay  control  through  the 
notch  in  the  i-f  board  and 
back  to  its  original  location 
underneath  VI 2.  The  shield- 
ed cable  from  the  gain  con- 
trol can  be  strung  across  the 
vfo  and  soldered  directly  to 
the  mike  gain  control,  where 
coax  cable  #3  is  now  con- 
nected, 

Power  Supply 

For  some  of  the  modifica- 
tions in  this  article,  12  volts 
dc  is  needed,  This  is  not 
available  in  the  HW-IOl,  but 
it's  easy  to  build  in  a  small 
power  supply.  Filament  volt- 
age is  borrowed  from  point 
12  on  the  foil  side  of  the 
bandpass  board,  where  the 
large  brown  and  white  wires 
are  connected.  The  circuit  is 
shown  in  Fig,  7.  The  rectifier 
and  filter  components  can 
be  mounted  on  a  small  ter- 
minal strip. 

Attach  the  7812  regulator 
and  the  terminal  strip  to  the 
center  shield  near  the  anten- 
na relay.  Twelve  volts  dc  is 
available    continuously    on 


demand  to  most  circuits, 
but  on  transmit  only  [via 
spare  contacts  on  the  anten- 
na relay)  for  the  S-meter  re- 
lay and  any  future  additions. 

And  Finally,  .  . 

With  nothing  but  phono 
sockets  on  the  rear  panel, 
it's  all  too  easy  to  load  up 
the  station  speaker  on  40 
meters.  Of  course  you  can 
do  this  only  once  per  speak- 
er, so  it  might  be  better  to 
replace  the  antenna  socket 
with  an  SO-239  coax  con- 
nector A  reamer  or  5/8-inch 
punch  will  enlarge  the  ex- 
isting hole. 

A  vfo  spinner  knob  with  a 
finger  hole  is  the  poor  ham's 
economy  scanner.  You  still 
have  to  turn  the  knob,  but  it 
goes  much  faster  The  one 
used  on  the  SB-104  (Heath 
part  no.  462-906)  works  well 
and  matches  the  H W-1 01 . 

Some  eariy  versions  of 
the  HW/SB  series  used  1 N34 
diodes  in  the  balanced  mod- 
ulator. Later,  they  were 
changed  to  F H1 100  hot-car- 
rier diodes  for  better  audio 
quality.  Check  your  owner's 
manual  to  see  which  type 
you  have.  If  you  want  to 
make  a  change,  the  four  di- 
odes are  located  on  the  mod- 
ulator board,  right  behind 
the  mode  switch.  FH-IIOOs 
are  Heath  part  no.  56-87. 

This  article  is  only  a  frac- 
tion of  all  that's  been  writ- 
ten about  the  HW-101  and 
the  almost-identical  H W-1 00 
and  SB-100  series.  The  basic 
design  of  these  popular  rigs 
is  not  yet  outdated,  and  the 
specifications  compare  fa- 
vorably with  many  "hybrid" 
transceivers  at  double  the 
price.  These  radios  offer 
good  performance  to  start 
with,  and  can  be  further  im- 
proved by  any  owner  with 
even  limited  workbench  ex- 
perience. 

So  don't  be  afraid  to  raise 
the  hood  and  poke  around. 
There's  not  a  single  compo- 
nent inside  your  HW-101 
that  can  be  damaged  by  the 
static  electricity  on  your  fin- 
gertips. If  you  have  any  ques- 
tions or  problems,  let  me 
know,  and  Til  try  to  heip.B 
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PAC/NET  SYSTEM  $240.00 

System  Tested  4.5  x  6"  board  complete 
with  all  iCs  and  programmed  EPROIS^s 
personalized  for  each  purchaser.  Re- 
quires only  single  8-10  volt  Vt  amp  power, 
1  year  guarantee  of  hardware/soft- 
ware/AX.25  standard  RS232  serial  ASCII 
at  any  user  baud  rate.RS232  HDLC  for  202 
modem  used  for  AFSK  or  direct  to  RF 
equipment  for  FSK. 


GustomSystems  .  Custom  Programming 

BlLL^SHBY 

AND  SON 
K2TKN— KA20EQ  20-1-658-3087 

BOX  332  PLUCKEMIN  N.J.  07978 


"TUNE  IN"  THE  WORLD 

OF  SPECIALIZED 

COMMUNICATIONS! 


Thousands  of  ''Mam  Radio*' 
operators  across  the  country 
ar«  enjoying  ''Specialized 
Communications"  modes. 
Whether  It's  FSTV,  SSTV,  FAX, 
OSCAR,  EME.  RTTY,  PACKET 
or  COMPUTERS,  today's  Radio 
Amateur  Is  a  highly  skilled 
Communications  Spaciallst! 

Providing  full,  in-deptii 
coverage  of  these  modes  is  our 
business  and  we've  been  do- 
ing It  now  for  over  19  yearst 

And  now  we're  expanding! 


published  ^'monthly"  10  times 
per  year,  SPEC-COMru  readers  are  kept 
up-to-date  in  a  world  of  fast  moving 
modern  technology* 

Why  not  give  us  a  try?  Back  issue 
samples  are  available  for  Just  $2.00  ppd. 
(Master  Article  Indexes  add  $1.00), 

Spaciai  Six  Montfi  Trial  Subscription 
-$10.00.  U.SJCanadafMexIco  Annual 
Subscription  $20.00,  (Foreign  Subscrip- 
tions slightly  higher). 
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TRANSISTORS 


FRESH  STOCK  -  NOT  SURPLUS 
TESTED  -  FULLY  GUARANTEED 


PIN 
MRF406 
MNF412 
MnF4l2A 
MRF421 
Mf^F42lC 
MRF422* 
MRF42e' 
MnF426A* 
MRF433 
MHF435' 
MRF44S 
MRF449A 
MRF450 
MRF450A 
MRF453 
MRF4S3A 
MRF454 
MRF454A 
MRF455 
MRF455A 
MRF458 
MRF460 
MRF475 
MRF476 
MRF477 
MRF47§ 
MftF4aS* 
MRF492 
SRF2072 
CD2545 

SekecieO 

Type 
MRF2^1 

MnF222 
MRF224 
MRF231 
MRF234 
MRF237 
MRF23e 
MRF239 
MRF24Q 
MRf245 
MRF247 
MRF260 
MRF264 
MRF492 
MRF607 
MRF627 
IWfRFS4t 
MRF644 
M!%F646 
MRF648 
S01416 
SD1477 
2N4427 
2N594^ 
f2N594e 
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2N6DB1 
2N60S2 

2Neoa3 

2NG0e4 

MRF137 
MRF13a 
MRFl4a 
MRFl&O 
MRFt72 
MRF174 


Raimg  Ea 

20W  114.50 

aow  1  a.oo 

80W  1 6.00 

100W  25.0Q 

110W  27.00 

150W  38.00 

25W  17.00 

2SW  17.00 

13W  14,50 

150W  42.00 

30W  12.00 

SOW  11.00 

SOW  1 2.00 

SOW  1 2.00 

60W  1 5.00 

60W  1  S.00 

BOW  16.00 

BOW  16.00 

60W  12.00 

60W  12.00 

SOW  18.00 

60  W  16.50 

12W  3.00 

3W  2.50 

40  W  1 3. 00 

tsw  to.oo 

15W  6.00 

90W  16.00 

75W  15.00 

SOW  24.00 
High  Gain  Match^  Quadi^ 

VHF  TRANSiSTOHS 


Ftatinq 

15W 

12W 

40W 

3.5W 

25W 

!W 

30W 

30W 

40W 

BOW 

BOW 

5W 

30W 

70W 

law 

0.5W 

uw 

25W 
40W 

60W 

aow 

125W 

1W 

4W 

10W 

4W 

15W 

2SW 

30W 

40W 

TMOS  FET 

30W 

30W 

1S0W 

150W 

BOW 

125W 


S 1 0.00 

12.00 

13.50 

10.00 

15.00 

2.50 

12.00 

1S.00 

1600 

25.00 

25.00 

6.00 

13.00 

1S.00 

2.60 

9.00 

1B.00 

23.00 

24.00 

23.50 

29.50 

37,00 

1.25 

10.0D 

12.00 

6.00 

7,00 

9,00 

9-50 

12-00 

S22,50 
35.00 
92.00 

ao.oo 

65.00 

es.oo 


Watch  Pr 

$32.00 

40.00 

40.00 

54.00 

se.oo 

82.00 

40  OO 
40.00 
32.00 
90.00 
27.00 
25.00 
27.00 
27.00 
33.0P 
33.00 
35.00 
35.00 
27.00 
27.00 
40.00 
36-00 
9.00 
8.00 
29.00 
23.00 
15,00 
39.00 
33.00 
55.00 

Avai'abie 
MalctT**i 


S32.00 
39,00 


59.00 
59.00 


39.00 


59.00 
69.00 


29.00 


hychmcat    Assistance    &    cross-reference 

(nformation  on  CD.   FT,   Rf.  SRh    SD  P/Ns 

C^li  Engineering  Dept  (61 9i  744-07P8 

RF  Parts  Calaiog  Available 
OEM  &  Quantily  Discounis 


WE  SHIP  SAME  DAY 


Add  S3  *^0  ?^hipDfng 
C.O.D./VlSAiMC 
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Robert  K,  Morrow,  /r.  W86C  TM 
3650  /?ocfc  Y  KiK>ti  Drive 
Cotot&do  Springs  CO  80918 


Hunt  the  Auto-Fox 

Has  your  transmitter-hunting  gone  sour? 

DFers  will  love  chasing  this  wily  box,  and 

its  variable  skill  levels  give  them  a  run  for  their  money. 


M 


any  radio  clubs  across      pate  regularlv  in  hidden-      Peak  Radio  Amateur  Associ-      hunt  once  a  month,  with 
the  country  partici-      transmitter  hunts.  The  Pikes      ation,  for  example,  has  a  fox      each  month's  winner  play- 
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ing  the  role  of  the  fox  the  f  oi- 
lowing  month  When  he/she 
is  in  place,  the  rest  of  the 
participants  begin  the  hunt 
from  a  predeternnined  meet- 
ing area.  The  new  winner  is 
the  person  who  finds  the  fox 
after  traveling  the  shortest 
distance. 

This  game  is  lots  of  fun,  of 
course  — at  least  for  the  par- 
ticipants. However,  the  fox 
usually  becomes  quite  bored 
with  the  whole  process 
while  sitting  in  a  car  some- 
where and  transmitting  for 
one  minute  out  of  every  five. 

This  problem  can  be  alle- 
viated somewhat  by  the  use 
of  the  Auto-Fox,  a  device 
which  attaches  to  [ust  about 
any  transceiver  and  sends  a 
preprogrammed  call  sign  in 
code  at  intervals  deter- 
mined by  the  operator  Now 
the  real  fox  can  read  a  book 
at  least  or  listen  to  the  ra- 
dio, or  even  rag-chew  on  a 
different  frequency  without 
being  interrupted  every  few 
minutes  for  a  fox-hunt  trans- 
mission. 

Built  with  CMOS  devices, 
the  Ayto-Fox  draws  about 
one  mifliamp  of  current  and 
should  run  for  many  hours 
using  a  9-volt  transistor-ra- 
dio battery  as  a  power 
source.  Any  callsign  can  be 
programmed  with  the  DIP 
switches  on  the  front  panel 
of  the  device,  and  the  oper- 
ator has  full  control  over  the 
length  of  transmission  [10 
seconds  to  1  minute),  the 
time  between  transmissions 
(1  to  12  mjnutesi  and  the 
audio  level  into  the  trans- 
mitter. 

Circuit  Description 

The  Auto-Fox  is  based 
upon  a  clever  repeater  IDer 
designed  by  K20AW.*  The 
circuit  is  designed  entirely 
with  CMOS  and  low-power 
555  timers  (Fig.  1}  for  oper- 
ating currents  of  just  over  1 
mA  when  transmitting  and 
just  under  1  mA  between 
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*'*A  TTL  Logic  CW  ID  Genera- 
tor;*  P^ter  A.  Stark  K20AW,  73 
Magazine,  February  and  March, 
1973, 
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The  Auto-Fox  was  built  using  point-to-point  wiring  on  parts 
of  a  protoboard  and  put  into  a  Radio  Shack  270-233  experi- 
menter's box.  The  top  panel  contains  the  cat  I  sign  progrann- 
ming  DIP  switches,  transnnit  speed,  delay,  and  audio  level/ 
Ofhoff  pots,  as  welt  as  the  push-button  switch  which  acti- 
vates the  monitor  LED.  The  right  side  of  the  enclosure  (not 
shown)  has  a  subminiature  mike  jack,  a  miniature  PTT  jack, 
and  an  external  power  connector. 


transmissions.  Logic  design- 
ers  call  this  a  "counter- 
based  controller"  since  op- 
eration  is  controlled  by  bi- 
nary counter  IC7  and  its 
clock,  IC1 .  The  DIP  switches 
on  the  front  panel  of  the 
Auto-Fox  allow  the  system  to 
produce  a  dash  when  both 
switches  are  open  for  a  par- 
ticular count,  a  blank  by 
turning  off  the  audio  gen- 
ertor,  IC4,  or  a  dot  by  in- 
creasing  the  count  speed  by 
bypassing  IC2a.  IC8  and  IC9 
allow  for  32  counts,  each  of 
which  can  be  programmed 
independently  as  a  dot, 
dash,  or  blank.  The  Auto-Fox 
can  produce  the  longest  US 
callsign,  which  consists  of  29 
counts  including  the  5 
blanks  between  characters. 
The  10k  pot  on  IC1  allows  a 
callsign  to  be  transmitted  in 
a  minimum  of  about  10  sec- 
onds or  up  to  a  maximum  of 
about  1  minute. 

The  interval  between  suc- 
cessive callsign  transmis- 
sions is  determined  by  IC5 
and  IC6-  The  decade  count- 
er at  IC6  is  used  in  a  divide- 
by-ten  configuration  to  al- 
low smaller  timing  compo- 
nents on  1C5;  the  decade 
counter  also  has  a  power-on 
start  feature  on  pin  15,  so 
the  fox  will  begin  a  transmis- 
sion cycle  when  first  turned 


on.  This  feature  also  allows 
the  user  to  transmit  an  ID  at 
any  time  simply  by  turning 
the  Auto-Fox  off  for  a  mo- 
ment, then  on  again.  The 
500k  pot  on  IC5  sets  the  time 
between  transmissions  from 
a  minimum  of  about  1  min- 
ute to  a  maximum  of  about 
12  minutes. 


When  the  push-button 
switch  on  pin  8  of  IC3c  is 
pressed,  the  LED  will  turn  on 
whenever  IC4  is  producing 
an  audio  tone  during  the 
transmission  cycle.  Of 
course,  a  momentary  switch 
is  used  here  to  prevent  inad- 
vertent draining  of  the  bat- 
tery by  extended  LED 
operation. 

The  mike  output  of  the 
Auto-Fox  will  provide  a  vari- 
able-level audio  tone  to  the 
microphone  input  of  the 
companion  transceiver  and 
is  configured  to  provide  the 
correct  push-to-talk  (PTT) 
logic  to  the  ICOM  IC  series 
of  handie-talkies  as  welL  A 
separate  PTT  output  also  is 
provided  by  the  Auto-Fox  for 
other  transceivers  requiring 
this  additional  control  sig- 
nal. 

Construction 
and  Operation 

Parts  layout  of  the  Auto- 
Fox  is  not  critical,  and  just 
about  any  convenient  ar- 
rangement can  be  used    I 

tried  to  miniaturize  my  de- 
sign as  much  as  possible  and 
managed  to  put  everything 
into  a  Radio  Shack  experi- 


Quantlty       Type 
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1 

1 

2 

1 

1 

4 

64 

6 

1 

1 

2 

2 

1 

5 

2 

1 

1 

1 

e 
1 
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IC 

IC 
IG 

IC 
IC 
IC 
Transistor 

Diode 

Capacitor 

Capacitor 

Capacitor 

Resistor 

Resistor 

Resistor 

Resistor 

Resistor 

Pot 

Pot 

Pot 

Switch 

Switch 

LED 


Parts  List 

Descriptfon 

XR-L555  (276-1718) 

74C00  (276-241 1)* 

74C73 

74Ct54 

CD401 7  (276-2417) 

CD4024 

2N2222  {276-2009) 

1N91 4  (276^1122) 

.01  ^F  (272-131) 

47  ^F  (272-1027) 

100  mF  (272-1028) 

Ik  0(271-1321) 

27k  0(271-1340) 

47kO(27M342) 

100k  Q  (271-1347) 


470k  0(271-1354) 

10k  audio  w/SPST  SW  (271-215) 

10k  linear  (271-1715) 

500k  linear  (271-210) 

8-pos.  SPST  DIP  (275-1301) 

SPST  push-button  NO  (275-1547) 

General  purpose  (276-026) 

Radio  Shack  part  numbers  are  In  parentheses;  other  parts 
available  ffom  Jameco  EJectronics,  1355  Shoreway  Road, 
Belmont  CA  9400Z 

*Functionally  equivalent  to  74C00,  but  pin  assignment  dff- 
fers. 
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WORK  THE  U.H.F,  BANDS 


TRANSVERTKRS 


1  hiHtvc  trum  ihc  UrgtvL  \*le^TK*n  of  moJult^  jvjiljhk  lor  DX.  tJSt  AR. 

MMT  50-28  *lf^.95 
MMT  144^28  $179  95 
MMT  432-28  (S)  $269.95 
MMT  439- ATV  $339.95 
MMT  1296-144  $299.9.^ 

O  rHKR  XJOntlii  AV.\lLVBli: 

POWER  AMPLIFIERS  ^^"^  *"'  "^"^^ 

all  modeb  incttidt^  BF  VOX  &  Low  NoIm*  RX  Pn*-Ampl- 
<nii  prt^amp  in  MML432  H^Jy 

ItMrW  <iui|iui     \tMl.l44-lriU<-H       mv^'iiipur  %\*^m 

TitWtHii^m     MMI  l44-!5n-S  ItW  iiipui  flnMPfi 

MM  i  lut  |iut     M  \T  I  ]  11  "KVr  5        !  W I  ir  HW  in        $  I  mM 


l2iill'lS6  MHit 

ANTENNAS 

12<*6-LY 
lOXY^SM 
TDcrn/MBMSS 
70  cm/MBM  48 
70cm/MBM  8B 


MW  output     MMI  I  ^l-^^  I  cm'  i  npiii 

3UMr  wopiit     ^1  Ml .-l5^-3n-LS       1 W  iv  5W  m 
(^HiiHig  "woon.  ^  mucin  Uw  delAiK. 


»49.95 

$69.95 
$39-95 
$59.95 
$89,95 


70/MBM  48 

Send  44<E  stamps  for  full  details 

of  our  VHF/UHF  items. 
Pre-'^eviuT  filtcrv    Pre-amplincrs     Anicfinav 
Lov^-pa^  riliers       Trarts^crler^      Crystal  Filterv 
Varactor  in  piers      Con  verier  s 

^{lectrum  Internalionftl^  toe, 
F&M  Office  Bom  imiS 
Concoril,  Mass.  01742  I  SA 


menter^s  box  (270-2331  How- 
ever,  unless  you  are  an 
experienced  builder,  I  rec- 
ommend that  you  gain  some 
working  room  at  the  ex- 
pense of  using  a  slightly 
larger  enclosure. 

If  the  Auto-Fox  is  to  be 
used  with  only  a  single  call- 
sign,  you  may  want  to  save 
the  cost  of  the  DIP  switches 
and  extra  diodes  by  hard- 
wiring the  callsign  to  the 
74C1 54  chips,  using  only  the 
required  diodes. 

Unlike  most  sequential 
digital  circuits,  the  Auto-Fox 
operates  slowly  enough  so 
that  you  can  see  most  of  the 
logic  transitions  on  a  volt- 
meter, which  makes  trouble- 
shooting substantially  easi- 
er. You  can  also  temporarily 
short  across  the  push-button 
switch  to  activate  the  LED 
continually  for  a  simple  op- 
erational check. 

Once  the  Auto-Fox  is  op- 
erating correctly,  construct 
the  proper  patch  cords  be- 
tween the  unit  and  the  mike 
and  PTT  (if  applicable)  con- 


nections of  the  companion 
transceiver.  Use  a  receiver 
to  verify  correct  operation 
of  the  complete  system,  and 
adjust  the  transmit  time,  de- 
lay between  transmissions, 
and  audio  level  as  required. 
The  Auto- Fox  is  now  ready 
for  the  hunt! 

Conclusion 

Since  any  callsign  may  be 
programmed  into  the  Auto- 
Fox,  it  may  be  tailored  to  the 
person  who  happens  to  be 
the  fox  on  a  particular  hunt 
As  the  hunters  become  more 
proficient  the  transmit  time 
may  be  decreased  by  in- 
creasing the  speed  of  the  ID, 
thus  requiring  a  faster  direc- 
tion fix.  Also,  the  time  be- 
tween transmissions  may  be 
increased  to  provide  fewer 
opportunities  for  a  fix. 

The  Auto-Fox  should  take 
some  of  the  boredom  out  of 
being  the  fox  and  will  pro- 
vide a  precise  signal  which 
can  be  programmed  for  just 
about  any  direction-finding 
situation.! 
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220  N.  FULTON  AVENUh 

P.O.  BOX  4405 

EVANSVtLLE.  llViDtANA  47710 

LARGE  STOCK  OF  NEW  EQUIPMENT 
AT  DISCOUNT  PRICES 

Orders  1-800-523-7731 

Indiana  (812)  422-0231 

Info  &  Service  ^812)  422-0252 
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Surviving  the  Unthinkable:  Part  III 

WA8YKN  outlines  simple  precautions  that  will  allow  your 
radio  equipment  to  survive  an  electromagnetic  pulse. 


Editor's  Note:  Parts  I  and  [(  of  "Surviviog  the  Unthtnkabla''  appeared  in  tha  May  and  June,  1982,  issues  of  73. 


Thomas  M.  MUier  WA8YKN 
936  Belmor)t  Aver\ue 
Mamheld  OH  44906 


O 


ne  of  the  primary  jus- 
tifications for  the  very 


existence  of  amateur  radio 
is  emergency  communica- 
tions. Indeed,  amateurs  all 
over  the  world  have  volun- 
teered their  skills  in  times  of 
need,  and  we  can  look  with 
pride  on  our  record  to  date. 


Photo  A.  Electric  outlet  with  MOV  spike  suppressor  prop- 
erly installed.  Below,  two  MOVs  are  connected  in  series  for 
installation  on  a  220-volt  line. 
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However,  with  today's  ever- 
present  nuclear  threat,  there 
exists  a  potential  for  the 
greatest  communications  di- 
saster ever  imagined,  and 
there  is  a  very  great  possibil- 
ity that  this  time  amateur 
radio  might  not  be  able  to 
do  the  job.  The  danger  to 
commercial,  military,  and 
amateur  communications  is 
EMP,  electromagnetic  pulse. 

When  a  nuclear  bomb  is 
detonated,  electromagnetic 
energy  is  released  across  the 
entire  spectrum,  from  ex- 
tremely low  frequency  up 
through  radio  frequency,  in- 
frared (heat),  and  right  on 
through  visible  light  to  gam- 
ma rays.  This  massive  release 
of  broad-spectrum  energy 
can  cause  large-scale  disrup- 
tion   of    radio   propagation. 

However,  the  situation 
could  be  much  worse.  If  the 
device  were  detonated 
above  the  atmosphere,  say 
300  miles  or  more,  the  high- 
energy  gamma  rays  released 
in  the  first  split  second  of  the 
explosion  would  crash  into 
the  molecules  of  the  upper 
atmosphere,  knocking  elec- 
trons loose.  These  electrons 
would  be  gathered  up  by 
the  earth's  magnetic  field, 
where  they  would  be  de- 
flected to  the  planet's  sur- 


face. The  result  is  a  dis- 
charge of  extremely  high 
voltage  which  finds  its  way 
to  ground  through  any  con- 
ductor available,  much  like 
a  bolt  of  lightning  does. 

Just  as  lightning  striking 
an  antenna  will  destroy  a  ra- 
dio on  its  way  to  ground,  the 
high  currents  generated  in 
cables,  overhead  wires,  an- 
tennas, and  other  conduc- 
tors can  destroy  electrical 
equipment  connected  to 
them.  This  can  cause  loss  of 
electrical  power,  telephone 
service,  and  other  serious 
problems.  But  the  EMP  isn't 
through  yet  The  large  cur- 
rent flowing  through  all 
these  conductors  to  ground 
generates  a  huge  electro- 
magnetic field,  and  that's 
the  real  problem  for  solid- 
state  electronics,  amateur 
radio  included. 

When  an  electromagnetic 
field  collapses,  it  will  gener- 
ate induced  current  in  any 
conductor  which  happens  to 
"cut"  its  lines  of  magnetic 
force.  The  magnitude  of  the 
induced  current  is  propor- 
tional to  the  intensity  of  the 
field  that  created  it 

The  field  intensity  of  an 
EMP  caused  by  a  nuclear 
device  of  moderate  size  ex- 
ploded above  the  atmo- 


sphere  can  reach  50,000  volts/ 
meter  in  the  first  ten  bil- 
lionths  of  a  second. 

The  problem  to  radio  am- 
ateurs is  clear.  The  initial 
voltage  pulse  from  either 
the  ac  power  [ine  or  from  the 
antenna  and  feed  I  ine  can 
destroy  an  amateur-radio 
station.  And  even  if  the  an- 
tenna and  power  are  discon- 
nected, the  currents  induced 
by  the  collapsing  magnetic 
field  into  the  very  circuits  of 
the  radio  gear  can  destroy 
transistors  and  integrated 
circuits  with  ease. 

The  similarity  between 
the  effects  of  EMP  and  light- 
ning are  striking  (pun  in- 
tended). However,  while  a 
lightning  strike  might  dam- 
age some  equipment  in  the 
general  area,  the  EMP  from 
a  nuclear  blast  would  cover 
a  much  larger  area  In  fact,  if 
the  device  were  detonated 
around  400  miles  above  the 
central  US,  the  resultant 
EMP  could  damage  equip- 
ment over  most  of  the  coun- 
try! Imagine  lightning 
striking  every  power  line,  ra- 
dio tower,  and  telephone 
pole  in  the  country  simulta- 
neously and  you  can  begin 
to  realize  the  extent  of  the 
EMP  threat 

In  1962,  during  a  series  of 
high-altitude  weapon  tests, 
a  1.5-megaton  bomb  called 
"Starfish"  was  detonated 
250  miles  above  Johnston  Is- 
land in  the  Pacific  Ocean. 
Instantly,  lights  winked  out 
and  burglar  alarms  rang  all 
over  Hawaii,  over  600  miles 
away!  Such  an  effect  from 
so  small  a  device  was  unex- 
pected and  began  the  first 
real  look  into  the  EMP  prob- 
lem. 

No  one  is  more  concerned 
about  EMP  than  the  mili- 
tary Since  the  Nuclear  Test 
Ban  Treaty  prohibits  atmo- 
spheric tests,  a  way  had  to 
be  found  to  simulate  the  ef- 
fects so  that  various  protec- 
tive measures  could  be 
evaluated.  One  such  EMP 
simulator  is  "Trestle/'  lo- 
cated at  Kirtland  AFB  in 
New  Mexico  Trestle  has  a 
platform  twelve  stories  high 
which  can  support  a  B-52 


bomber  In  order  to  simulate 
a  free-space  condition,  the 
entire  structure  is  made  of 
wood!  250,000  wooden  nuts 
and  bolts  hold  the  structure 
together.  Trestle  can  gen- 
erate five  million  volts 
which  is  discharged  through 
antennas  surrounding  the 
structure. 

The  results  of  tests  at 
Trestle  and  other  simulators 
seem  to  indicate  that  the  ac- 
tual effect  of  EMP  is  pretty 
hard  to  predict.  In  fact,  in  a 
study  by  the  National  Re- 
search Council  Committee, 
it  was  found  that  the  effects 
of  EMP  often  varied  from 
predicted  results  by  as  much 
as  100:1  in  either  direction! 

Even  though  test  results 
have  often  been  unpredict- 
able, enough  data  has  been 
gathered  to  suggest  that 
there  is  much  that  we,  as  am- 
ateurs, can  do  to  protect  our 
equipment  from  the  effects 
of  EMP,  It  is  important  that 
we  take  these  steps  if  ama- 
teur radio  is  going  to  be  of 
any  value  in  the  event  of  an 
EMP  emergency.  Let's  take  a 
look  at  the  typical  amateur 
station  and  see  what  can  be 
done. 

Power  lines:  The  best  bet 
for  ac  power  is  to  supply 

everything  from  a  single 
fused  disconnect  located  at 
a  convenient  spot  in  the 
room,  to  be  used  as  a  "mas- 
ter  switch/'  This  way  the  sta- 
tion, when  not  in  use,  would 
not  be  vulnerable  to  large 
spikes  propagating  down 
theac  line. 

To  offer  some  protection 
while  in  use,  a  transient  sup- 
pressor such  as  a  GE-MOV 
(General  Electric  metal-ox- 
ide varistor)  should  be  in- 
stalled  from  each  ac  line  to 
ground  at  the  disconnect. 
An  additional  MOV  shoutd 
be  installed  across  each  out- 
let  into  which  the  equip- 
ment is  plugged,  (See  Photo 
AJ 

Another  source  of  trouble 
here  is  the  three-wire  cord 
These  things  are  fine  to  pre- 
vent your  toaster  from  elec- 
trocuting you  if  it  should 
develop  a  short,  but  on  radio 
equipment  they  are  an  invi- 


Photo  B.  A  simple  home-brew  high-voltage  discharge  gap 
for  open-wire  feedlines. 


tation  to  ground  loops,  and 
in  the  event  of  an  EMP  or 
lightning  strike,  currents  can 
be  induced  from  the  ac  line 
to  the  third  "ground"  wire, 
causing  large  circulating 
currents  in  the  chassis  itself. 
That  brings  us  to  the  next 
point. 

Grounding:  If  we  are 
going  to  spare  our  equip- 
ment from  EMP,  we  have  to 
offer  it  something  more  at- 
tracfive.  We  need  the  best 
ground  we  can  possibly  get. 
The  standard  eight-foot  cop- 
per ground  rod  is  a  good 
starting  point  Even  better  is 
several  ground  rods  several 
feet  apart  joined  together  by 
a  heavy  (#8  or  larger)  wire 
just  below  the  surface.  The 
ground  should  be  located 
near  the  equipment  so  that 
the  connecting  wire  is  as 
short  and  straight  as  possi- 
ble. 

Many  amateur  stations 
are  located  near  a  window 
to  provide  easy  ingress  of 
feedfines,  and  this  is  an  ideal 
place  for  the  ''station 
ground."  Mount  a  plate  of 
1/4-inch  aluminum  to  the 


windowsill  and  connect  it  di- 
rectly  to  ground.  Now  all 
equipment  in  the  shack  is 
connected  individually  and 
directly  to  the  ground  plate 
using  #8  aluminum  wire. 
The  cold  water  pipes,  the 
tower  base,  the  neighbor's 
chain-link  fence,  in  short  alt 
the  various  large  metal  ob- 
jects that  hams  are  known  to 
hook  into  the  ground  sys- 
tem, should  all  be  con- 
nected to  the  common 
ground  plate.  Everything 
connects  to  one  point!  This 
ts  why  we  cut  off  all  the 
grounded  plugs  in  the  pre^ 
vious  step.  Does  your  house 
have  aluminum  siding? 
Ground  it!  Not  only  will  it 
provide  lightning  protec- 
tion, but  it  will  also  provide 
a  degree  of  shielding. 

Feed  lines  should  each  be 
provided  with  a  good  light* 
ning  arrestor  at  the  point 
where  it  enters  the  house. 
Coaxial  feedlines  can  use 
the  arc-gap  type,  such  as  the 
Cushcraft  "Blitz-Bug"  or 
something  similar  For  open- 
wire  line  or  twinlead,  a  sim- 
ple arc  gap  can  be  made 
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from  copper  or  aluminum. 
(An  exan^ple  is  shown  in  the 
Radio  Amateur's  Hand- 
book. See  Photo  B.)  What- 
ever type  of  suppressor  is 
used,  connect  it  directly  to 
the  station  ground. 

Even  with  the  lightning 
arrestors,  it's  a  good  idea  to 
ground  all  feedlines  when 
not  in  use  The  rotary  switch 
commonly  used  to  select 
coax-fed  antennas  usually 
will  ground  all  inputs  but  the 
one  in  use.  Open-wire  feed- 
lines  can  be  grounded  with  a 
large  knife  switch. 

Feedlines  can  also  be 
fused  with  fast  fuses  such  as 


the  Buss  ABC  type.  The  ir^ 
put  to  a  sensitive  receiver 

can  be  protected  with  a  1/4- 
Amp  fuse  such  as  the  kind 
used  to  protect  the  input  of 
a  delicate  volt  ohmmeter. 
Back-to-back  diodes  should 
be  added  across  the  antenna 
terminals  to  shunt  the  pulse 
to  ground,  blowing  the  fuse 
before  the  receiver  is  dam- 
aged. [See  Fig.  1.) 

If  the  equipment  in  your 
shack  is  tube^type,  the 
above  steps  may  be  all  that 
is  needed  to  offer  reason- 
able protection  from  EMP. 
Once  we've  provided  a  good 
ground  and  shunted  off  the 


primary  surge,  tubes  are  usu- 
ally quite  capable  of  with- 
standing the  voltages  in- 
duced in  the  circuits  by  the 
collapsing  field  of  the  EMP, 
However,  if  your  equipment 
is  solid  state,  you  may  have 
to  look  at  the  final  category 
in  our  EMP  protection  plan. 

Shielding:  The  field  gen- 
erated by  the  EMP  will  not 
cause  current  to  flow  in  the 
circuits  of  our  equipment  if 
we  prevent  the  magnetic 
lines  of  force  from  reaching 
those  circuits.  Many  com- 
mercially produced  trans- 
ceivers on  the  market  today 
are  very  well  shielded.  Some 
are  not  This  will  have  to  be 
determined  on  a  case-by- 
case  basis.  Things  to  watch 
are  seams  and  cracks  in  cab- 
inets, and  jacks  for  connect- 
ing cables.  The  'Construc- 
tion Practices"  chapter  of 
the  Radio  Amateurs  Hand- 
book gives  practical  infor- 
mation on  making  radio 
equipment  truly  rf*tight, 

As  we  look  back  over  all 
the  above  steps  to  protect 


our  equipment  from  EMP, 
one  fact  stands  out  clearly: 
All  of  the  steps  are  exten- 
sions of  normal  amateur 
practice!  There  is  nothing 
secret  or  exotic  here,  not 
even  anything  difficult  or  ex- 
pensive. In  fact,  if  you  read 
the  building  codes  goverrh 
ing  radio  stations,  you  will 
probably  find  that  most  of 
these  switching  and  ground- 
ing techniques  are  required 
by  law!  But  even  though  we 
all  know  about  proper 
grounding,  lightning  sup- 
pression, etc.,  how  many 
amateurs  have  taken  the 
time  to  do  the  job  right? 

By  taking  the  steps  out- 
lined above,  we  can  stand  a 
much  better  chance  of  pro- 
viding the  service  our  neigh- 
bors expect  of  us  should  the 
electromagnetic  pulse  ever 
threaten  our  normal  com- 
munication channels.  At  the 
same  time  we  will  be  making 
our  amateur-radio  stations 
better  organized,  less  likely 
to  cause  TVI,  and  above  all, 
safer!  ■ 
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Scope  That  Signal 

Are  you  overmodulating?  Is  your  linear  linear?  Find  out 
with  a  station  monitor  you've  built  from  scratch. 


Do  you  worry?  I  do.  When 
I  operated  SSB,  I  al- 
ways used  to  worry  about 
whether  my  rig  was  adjusted 
properly  to  put  out  the  best 
possible  signal.  My  rig,  like 
many  transceivers  today, 
uses  a  linear  stage  for  the  fi- 
nal amplifier  regardless  of 
the  mode  of  operation,  be  it 
SSB  or  CW,  and  the  only  in- 
strumentation provided  is 
the  ubiquitous  panel  meter. 
In  addition,  t  had  a  direc- 
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tional  coupler  for  measuring 
forward  power  and  vswr. 
With  this  arrangement,  tun- 
ing up  for  CW  is  no  particu- 
lar problem:  Just  put  the  key 
down,  keep  the  plate  cur- 
rent more  or  less  dipped  (it's 
a  vacuum-tube  final!  watch 
the  forward-power  meter,  and 
tune  for  maximum  smoke 
(that  is,  forward  power) 
while  not  exceeding  a  cer- 
tain maximum  allowable 
value  of  plate  current 


Photo  A.  The  monitor  scope  is  built  in  two  enchsures.  The 
one  on  the  left  contains  the  power  supplies  and  the  main 
circuitfy. 
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With  SSB  (and  to  a  lesser 
extent  AM,  assuming  there  is 
anybody  out  there  still  run- 
ning AM)  the  problem  is  not 
so  easy,  however.  Since 
panel  meters  can'^t  respond 
to  the  instantaneous 
changes  in  the  transmitter 
during  modulation,  an  oscil- 
loscope must  be  used  for 
monitoring  the  true  state  of 
the  transmitted  signal.  Some 
fine  monitor  scopes  de- 
signed specifically  for  ama- 
teur use  are  available 
commercially,  but  the  prices 
are  rather  steep.  Conse- 
quently, most  of  us  fall  back 
on  the  time-honored  proce- 
dure of  setting  the  rig  to  the 
Tune  position,  putting  out  a 
single  CW  note,  and  tuning 
for  maximum  forward 
power.  When  the  rig  is 
switched  back  for  SSB  mod- 
ulation, we  just  hope  every- 
thing will  come  out  OK. 
Nevertheiess,  this  still  leaves 
unanswered  the  question  of 
whether  the  rig  is  properly 
tuned  up.  Being  the  sort  who 
worries  endlessly  about 
such  Irttfe  questions,  I  used 
to  sit  there  and  worry. 

This  state  of  affairs  per- 


sisted up  until  August  1983^ 
when  the  FCC  finally 
changed  the  rules  on  maxi- 
mum allowable  power  for 
the  Amateur  Radio  Service 
Whereas  previously  we  were 
limited  to  1-kW-dc  input 
power  with  no  limit  on  out- 
put power,  now  we  have  a 
1500-Watt  limit  on  PEPout- 
pul  power  with  no  limit  on 
dc  input  power  {except  for 
AM  DSB  which  temporarily 
remains  unchanged).  In  or- 
der to  most  effectively  uti- 
lize the  new  rule,  we  now 
need  the  ability  to  make  ac- 
curate output-power  mea- 
surements for  all  modes  of 
operation.  An  oscilloscope 
nicely  meets  this  require- 
ment. Consequently,  I  fi- 
nally came  to  the  decision 
that  I  had  to  have  a  monitor 
scope.  With  the  prices  of  the 
commercial  units  making 
them  out  of  the  question  for 
me,  I  would  have  to  build 
one. 

What  follows  is  a  descrip- 
tion of  a  monitor  scope  that 
is  relatively  easy  to  build 
and  that  is  cheap.  The  whole 
cost  was  less  than  $50,00,  ex- 
clusive of  the  price  of  the 


CRT  (which  was  already  on 
hand,  having  been  obtained 
many  years  previously  by  a 
method  so  ynlikely  as  to  be 

quite  unbelievable).  The  de- 
vice includes  a  built-in  two- 
tone  signal  generator  and  a 
two-speed  linear-sweep  gen- 
erator, one  sweep  speed 
being  used  for  examining 
the  two-tone  test  pattern  (or 
just  a  single-tone  pattern  for 
AM  rigs]  and  the  other  speed 
being  used  for  examining 
voice  patterns  during  nor- 
mal station  operation. 

While  most  readers  will 
not  wish  to  duplicate  the 
unit  in  its  entirety  (especially 
the  toroidal  transformer  for 
the  horizon Eal'Sweep  volt- 
age), the  main  circuitry  is  so 
straightforward  that  it 
should  serve  as  an  excellent 
starting  point  for  those  wish- 
ing to  build  their  own  moni- 
tor scope  Those  who 
already  have  a  general-pur- 
pose  oscilloscope  equipped 
with  an  external  input  to  the 
horizontal  amplifier  (which 
also  provides,  or  can  be 
adapted  to  provide,  a  direct 
connection  to  the  CRT  verti- 
cal'deflection  plates)  will 
need  to  build  only  the  main 
circuitry  and  the  towvolt- 
age  power  supplies  to  obtain 
a  first-class  scope. 

General  Descripfion 

Fig.  1  is  a  block  diagram 
of  the  monitor  which  illusr 
trates  the  key  features  of  the 
unit.  A  12-kHz  pulse  genera- 
tor is  the  initial  source  for 
each  of  the  two  sine  waves 
used  for  the  two-tone  signal 
(1 200  Hz  and  2000  Hz)  and  it 
also  is  the  source  for  the  trig- 
ger pulses  for  the  CRT  sweep 
waveform.  The1200-Hz  sine 
wave  is  derived  by  digitally 
dividing  the  12-kH2  pulses 
symmetrically  by  ten,  and 
then  passing  the  resulting 
square  wave  through  a  700- 
Hz  low'pass  active  filter. 
The  2000"Hz  sine  wave  is 
similarly  derived,  except 
that  the  division  is  by  six  and 
the  low-pass  filter  has  a  cut- 
off frequency  of  1 100  Hz 

The  two  sine  waves  are 
then  linearly  added  in  a 
strobed  adder  circuit  driven 


by  a  separate  asynchronous 
pulse  generator  running  at 
about  10  Hz.  By  adjusting 
the  duty  cycle  of  the  asyrr- 
chronous  pulse  generator  to 
approximately  33%,  the  re- 
sulting pulsed  two-tone  test 
signal  can  be  continuously 
applied  to  the  transmitter 
under  test  without  exceed- 
ing the  transmitter's  maxi- 
mum dissipation  limits.  At 
the  same  time,  the  CRT  dis- 
play appears  to  be  continu- 
ous and  can  be  examined  at 
your  leisure.  While  the  trick 
of  pulsing  the  two-tone  test 
signal  is  not  new/  ^  its  use 
has  not  appeared  in  the  lit- 
erature for  a  long  while;  it  is 
a  technique  worth  remem- 
bering. Provision  is  also 
made  for  running  the  adder 
continuously;  in  this  manner 
the  PEP  dc  input  power  may 
more  easily  be  determined 
(see  below). 

Besides  generating  a  two- 
tone  test  signal  the  monitor 
also  can  provide  just  the 
1200-Hz  sine  wave  as  a  test 
signal  for  use  with  AM  rigs. 
Since  AM  transmitters  must 
have  sufficient  dissipation 
capability  to  run  with  con- 
tinuous modulation,  the 
1200-Hz  signal  need  not  be 
pulsed. 

In  addition  to  the  sine 
waves,  the  trigger  pulses  for 
the  sweep  generators  are 

also  derived  by  digital  divi- 
sion. The  2000'Hz  square 
waves  are  further  divided: 
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Photo  B.  Interior  view  of  the  monitor  scope.  The  power 
supplies  are  at  the  rear. 


by  ten  to  provide  200-Hz 
pulses  for  triggering  the  4-ms 
sweep  generator,  and  by  60 
to  provide  33-1 /3-Hz  pulses 
for  triggering  the  24-ms 
sweep  generator  The  4-m5 
sweep  displays  3.2  complete 
beats  of  the  BOO^Hz  differ 
ence  between  the  two  sine 
waves,  while  the  24-ms 
sweep  is  a  convenient  speed 
for  viewing  voice  patterns. 

It  is  important  to  note 
that  by  this  choice  of  divi- 
sion factors  (2,  5,  and  6),  the 
4-ms-sweep  repetition  rate 
of  20C  Hz  is  an  exact  sub- 
multiple  of  both  of  the  sine 
waves;  and  since  all  three 
waveforms  are  derived  by 
digital  division  of  one  com- 
mon oscillator,  the  relative 
phases  of  the  three  wave- 
forms are  fixed  and  cannot 
change  even  if  the  12-kHz 
oscillator  drifts  in  fre- 
quency. In  this  manner  an 
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unconditionally-Stable  CRT 
display  is  produced  without 
the  complication  of  in- 
volved level-sensitive  trigger 
circuits  such  as  are  found  in 
the  normal  measurement  os- 
cilloscope The  24-ms-sweep 
divisor  chain,  while  mainly 
intended  for  voice-pattern 
observation,  also  contains 
the  same  division  factors;  it 
too,  will  produce  a  stable 
two-tone  pattern  if  desired. 
Similarly-stable  AM-enve- 
lope  test  patterns  are  also 
produced. 

Main  Circuit 

The  main  circuitry  which 
forms  the  heart  of  the  moni- 
tor scope  rs  shown  in  Fig.  2. 
A  555  timer,  Ul,  is  the  12- 
kHz  pulse  generator,  with 
R1  providing  fine  frequency 
adjustment  The  exact  val- 
ues shown  need  not  be  used, 
but  all  resistances  and  the 
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Fig.  1.  Block  diagram. 
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value  of  the  timing  capaci- 
tor, CI,  must  be  changed 
proportionaHy  if  the  12-kHz 
oscillation  frequency  is  to 
be  maintained.  Although 
drift  in  the  oscillator  fre- 
quency will  not  cause  the 
CRT  display  to  change,  a  ca- 
pacitor with  good  stability, 
such  as  a  silvered  mica  or  a 
polycarbonate,  should  be 
used  at  CI . 

Ul  directly  drives  the  di- 
vider chain  of  U2  through 
U6.  Initially,  regular  TTL 
packages  v^ere  used,  but  the 
current  consumption  v^as 
over  150  mA,  which  proved 
to  be  a  little  too  much  for 
the  heat  sink  used  on  the 
-|-5-V-dc  regulator  Low-pow- 
er Schottky  devices  were 
substituted  and  the  current 
consumption  dropped  to 
around  65  mA. 

The  1200-Hz  square 
waves  from  U2  are  applied 
to  the  input  of  the  700-Hz. 
two-stage,  active  low-pass 
filter  formed  by  U7,  while 


the  lOOChHz  square  waves 
from  U3  are  fed  to  the  1  TOO 

Hz  filter  formed  by  U8.  In 
this  case,  type-747  packages 
(dual  741  s)  were  used,  but  in- 
dividual 741s  may  be  used  if 
desired  (or  a  single  LM348  — 
quad  741s —  can  be  used  if 
obtainable).  Both  of  the  fit- 
ters  are  implemented  using 
the  op  amps  as  non*in verting 
voltage-controlled  voltage 
sources  with  a  passband 
gain  of  two  (set  by  the  10k 
and  22k  resistors).  By  pick 
ing  the  gain  to  be  two  and 
using  equal  values  for  the 
two  frequency-determining 
capacitors  in  each  stage,  the 
formulae  for  the  required  re- 
sistances simplify  to  Rl  = 
Q/(2irfC)  and  R2  =  R1/Q^ 
where  Rl  is  the  input  resistor 
(100k)  and  R2  is  the  resistor 
between  the  two  capacitors 
(200k}.  The  Q  of  the  filters 
was  set  at  0J07  to  prevent 
ringing. 

Again,  there  is  nothing  sa* 
cred  about  the  exact  values 


used,  and  the  ones  shown 
here  were  picked  entirely  as 
a  matter  of  convenience 
from  parts  on  hand  in  the 
junk  box.  Thus  the  gain-set- 
ting resistors  could  just  as 
easily  have  been  47k  and 
10k,  or  22k  and  47k,  etc.  If  a 
capacitance  value  other 
than  1600  pF  is  desired,  the 
100k  and  200k  1%  resistors 
can  be  replaced  according 
to  the  formulae  above.  How- 
ever,  resistance  values 
much  larger  than  the  200k 
shown  here  should  be 
avoided  to  prevent  difficul- 
ties caused  by  the  op  amp's 
input  offset  currents.  Al- 
though 1%  resistors  are 
shown,  5%  values  can  prob- 
ably be  used  in  the  filters 
without  any  serious  loss  in 
performance. 

The  recovered  sine  waves 
from  the  low-pass  filters  are 
linearly  added  in  U11.  A 
package  with  a  single  op 
amp  is  required  here  to  al- 
low strobing.  Stage  gain  is 


set  for  100  to  prevent  an 
objectionable  amount  of 
signal  feedthrough  when 
power  is  not  applied  to  the 
adder.  The  signal  level  out 
of  the  low-pass  filters  is 
about  1  volt  peak  To  pre- 
vent saturation  of  the  adder, 
the  level-setting  pots,  R2  and 
R3,  attenuate  the  tones  by  a 
factor  of  ten;  a  further  reduc- 
tion is  achieved  by  the  lO-to-l 
dividers  between  the  pots  and 
the  input  to  the  adder 

The  10k  pot,  R8,  on  the 
output  of  the  adder  allows 
the  two-tone  signal  to  be  at- 
tenuated to  the  level  of  the 
1  lOO-Hz  sine  wave  so  that  if 
you  want  to  switch  between 
the  two-tone  signal  and  the 
1200-Hz  sine  wave  when 
testing,  the  signal  level  to 
the  transmitter  remains  the 
same.  Either  the  two-tone 
signal  or  the  straight  1200- 
Hz  sine  wave  is  selected  by 
S3,  and  the  level  to  the  trans- 
mitter is  set  by  R9: 

A  second  555  timer  is 
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used  for  the  asynchronous 
10-Hz  pulse  generator  that 
provides  the  strobed  power 
for  the  adder;  either  these 
pulses  or  continuous  power 
may  be  selected  by  S2.  Use 
of  the  two  blocking  diodes, 
D3  and  D4,  divorces  the 
charging-current  path  from 
the  discharge-current  path 
to  allow  duty  cycles  less 
than  50%  Equalizing  zener 
diodes  D5  and  D6  provides 
the  base  drive  for  the  V- 
strobe  transistor  Q1.  or  a 
single  zener  in  the  18-to-24- 
volt  range  could  be  used  if 
available. 

Two  separate  CRT  sweep 
generators  were  built  each 
using  1/4th  of  ^n  LM3900 
package  with  the  sweep 
speed  being  selected  by  SI 
[the  remaining  two  quarters 
were  not  used).  Sweep  time 
is  determined  by  the  capaci- 
tors, and  it  was  felt  that  it 
was  best  not  to  put  the  selec- 
tion switch  in  the  capacitor 
circuit.  Since  the  LM3900 
operates  from  a  single- 
ended  supply,  the  sweep 
voltage  is  always  positive 
and  a  blocking  capacitor 
has  to  be  used  before  the  fol- 
lowing amplifier  to  remove 
the  dc  component  of  the 
sweep  waveform. 

The  leading  edge  of  the 
trigger  pulse  from  the  di- 
vider chain  sets  the  genera- 
tor output  low,  and  then  the 
output  starts  rising  linearly 
as  soon  as  the  trigger  pulse 
goes  low  The  output  contin- 
ues to  rise  until  maximum 
supply  voltage  is  reached,  at 
which  point  the  generator 
locks  up  until  the  next  trig- 
ger pulse  resets  it. 

Consequently,  to  produce 
a  linear  sweep  with  no  high- 
level  dead  time,  the  interval 
between  trigger  pulses  must 
be  less  than  the  maximum 
available  charging  time  for 
the  capacitor.  As  long  as  this 
criterion  is  met,  sweep  time 
will  be  determined  by  the  in- 
terval  between  trigger 
pulses  and  not  by  the  value 
of  the  capacitor,  per  se. 
However,  if  the  maximum 
available  charging  time  is 
very  much  longer  than  the 
interval  between  trigger 
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Fig.  3.  CRT  circuhry- 


pulses,  relatively  little 
sweep  voltage  will  be  devel* 
oped  Hence,  for  a  given  trig* 
ger-pulse  interval,  some 
reasonable  capacitor  value 
must  be  chosen.  The  values 
shown  are  about  optimum 
for  the  trigger  pulses  used 
here,  and  the  sweep-genera- 
tor outputs  are  each  about 
two  volts  peak.  Equalization 
of  CRT  sweep  widths  are  ob- 
tained with  R4  and  R5,  and  a 
sweep  output  of  about  20 
volts  peak  is  produced  by 
the  U12  amplifier  stage  fol- 
lowing the  generators. 

As  mentioned  previously, 
the  circuit  of  Fig.  2  is  all 
you'll  need  if  you  already 
have  a  general-purpose  os- 
cilloscope  that  has  its  own 
built-in  horizontal  amplifier 
and  direct  access  to  the  ver- 
tical plates.  If  you  fall  into 
that  category,  you  can  skip 
the  next  section  and  go  look 
at  the  power  supplies.  But  if 
you  want  to  start  from 
scratch  with  just  a  CRT,  the 
next  section  will  show  you 
how  to  do  it. 

CRT  Circuit 

I  n  Fig.  3  you  can  see 
whaf  s  needed  to  hook  up  a 
CRT  to  get  a  usable  trace. 
It's  a  simple  circuit  and  is 
basically  taken  straight  from 
any  copy  of  The  Radio  Am- 
ateur's Handbook  between 


t962  and  1980.  (I  presume 
it's  in  later  editions  also.)  All 
resistances  are  10%,  and  all 
wattages  are  1/2  Watt,  ex- 
cept for  the  two  470k,  1-W 
resistors.  There  are  a  few 
changes  from  the  basic 
Handbook  circuit  that  are 
worth  noting  here: 

Since  the  high-voltage 
supply  I  built  provided  1600 
volts,  the  voltage  divider 
chain  was  adjusted  to  draw 
1  mA  at  this  voltage.  1  then 
picked  the  100k  and  250k 
pots  and  the  150k  dropping 
resistor  to  roughly  match 
the  recommended  range  of 
operating  voltages  specified 
by  the  data  sheet  for  the 
DuMont  KC2346P1  CRT, 
This  tube  has  a  deflection 
sensitivity  of  about  25  to  30 
volts  per  inch,  so  the  82  volts 
of  plus-or-minus  dc  voltage 
on  the  plates  guaranteed 
that  the  trace  could  be 
moved  anywhere  on  the 
face  of  the  screen.  I'll  give 
you  lOO-tchl  odds  that  you 
won't  be  using  this  particu- 
lar CRT,  but  the  adjustment 
range  can  easily  be  changed 
by  altering  the  82k  resistors 
for  any  CRT  you  happen  to 

have. 

Don't  forget  to  include 
the  1-M  resistor  that  ties  the 
heater  to  G1.  Most  CRTs 
aren't  built  to  have  more 
than  about  150  volts  be- 


tween cathode  and  heater. 
You  can  run  the  resistor  to 
the  cathode  instead  of  CI  if 
it's  more  convenient  with 
your  particular  tube. 

You  will  also  note  a, 001 'UF 
disc  ceramic  across  the  hori- 
zontal-deflection plates.  This 
capacitor  helps  keep  rf  off 
these  plates,  and  it  will  hefp 
extend  the  usable  upper  fre- 
quency limit  of  the  CRT* 
Mount  the  capacitor  on  the 
CRT  socket  directly  between 
the  terminals  for  the  horizon- 
tal plates  to  get  the  maximum 
possible  benefit 

The  Ik  resistor,  in  series 
with  the  cathode,  is  used  to 
measure  beam  current  to 
verify  that  you  are  not  draw- 
ing excessive  current  from 
the  electron  gun.  The  cur* 
rent  is  determined  by  care- 
fuSlY  measuring  the  voltage 
drop  across  the  resistor.  Be 
extremelY  careful  if  you  do 
this,  because  the  whole  me- 
ter and  its  leads  will  float  up 
to  almost  the  full  value  of 
the  high-voltage  supply.  A 
shock  from  a  1600-volt  sup- 
ply is  always  a  very  serious 
matter,  if  not  a  fatal  one. 

Now  comes  the  problem 
of  how  to  get  the  necessary 
horizontal-deflection  volt- 
age to  sweep  the  CRT.  The 
DuMont  tube  was  a  three- 
inch  tube,  so  it  required 
something  like  100  volts  of 
sawtooth  to  sweep  it.  Some 
of  the  older  and  more  com- 
mon CRTs,  like  a  3AP1  or  a 
5BP1,  have  deflection  sensi- 
tivities as  tow  as  150  volts 
per  inch,  or  worse  With  one 
of  these  tubes,  500  or  more 
volts  of  sawtooth  might  be 
needed.  Sweep  voltages  of 
this  magnitude  are  difficult 
to  produce  with  common 
solid-state  components  — 
and  besides,  1  didn't  want  to 
include  yet  another  supply 
in  the  monitor  So  instead  I 
built  the  sweep  transformer, 
T1,  winding  it  on  an  Amidon 
FT-193-J  toroidal  ferrite 
core.^ 


Without  going  into  the 
theory  of  transformer  de- 
sign, 1  want  to  point  out  two 
requirements  that  had  to  be 
met:  First  there  had  to  be 
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Photo  C  Details  of  the  CRT  mounting.  Note  the  clamps  on 
the  neck  and  the  stymfoam  block  on  the  body  of  the  CRT, 


enough  turns  on  the  primary 
to  avoid  saturating  the  core, 
and  second,  the  self-induc- 
tance of  the  primary  had  to 
be  high  enough  to  present  a 
reasonably  high  impedence 
to  the  driving  source.  After  a 
great  deal  of  fiddling 
around,  1  determined  that 
with  this  core,  200  turns  on 
the  primary  would  be 
enough  for  the  fast  sweep 
speed,  so  when  I  wound  it,  I 
used  300  turns  to  be  safe. 

For  the  secondary,  I  used 
4500  turns  to  obtain  a  15-tCH 
1  step-up  transformer.  Since 
the  U12  amplifier  stage  put 
out  about  20  volts,  t  ended 
up  with  about  300  volts  of 
peak  sawtooth  which  was 
more  than  enough  for  the 
DuMont  tube.  However,  at 
the  slow  sweep  speed  the 
core  would  saturate  before 
a  full-screen  sweep  could  be 
obtained,  so  I  had  to  limit 
myself  to  about  2.5"  of  de- 


flection for  voice  patterns. 
Probably  400  turns  on  the 
primary  and  6000  turns  on 
the  secondary  would  have 
been  a  better  choice  for  this 

core. 

Let  me  hasten  to  add  that 
I  had  access  to  a  toroidal- 
coil  winding  machine  and  I 
did  not  wind  Tl  by  hand, 
Amidon  now  offers  ferrite  E 
cores  which  come  in  two 
halves,  and  with  these  cores 
a  bobbin  can  be  wound  nor- 
mally using  an  electric  drill 
This  is  a  much  more  practi- 
cal procedure  for  home  con- 
struction.  For  anyone 
wishing  to  try  an  E  core,  I 
would  recommend  using 
one  of  the  larger  sizes  rated 
for  1 00  to  200  Watts  when 
used  as  a  power  trans- 
former. 

Another  way  to  obtain  the 
sweep  voltage,  of  course,  is 
to  build  a  several-hundred- 
volt  supply  and  use  a  vac- 


uum-tube amplifier  to  de- 
velop  the  sweep  voltage. 

However  the  sweep  volt- 
age is  obtained,  provision 
should  also  be  made  for  an 
external  horizontal  input  to 
enable  production  of  the 
trapezoidal  pattern  when 
checking  AM  rigs. 

Power  Supplies 

The  main  circuitry  re- 
quires power  supplies  to  pro- 
vide +  5  volts,  +15  volts, 
and  -15  volts  If  you  plan  to 
build  a  complete  monitor 
scope  from  scratch,  you  will 
also  need  at  least  a  high- 
voltage  supply  for  the  CRT, 
The  supplies  I  used  are 
shown  in  Fig.  4,  which  is 
pretty  much  self-explana- 
tory. With  the  choice  of 
windings  as  shown,  trans- 
former T3  is  rated  by  the 
manufacturer  to  produce  a 
nominal  34  V  ac  across  the 
whole  secondary.  Any  cen- 
ter-tapped transformer  in 
the  range  of  30  to  40  volts 
and  25  mA  or  more  should 
be  satisfactory. 

You  can  be  quite  flexible 

in  the  design  of  the  high- 
voltage  supply  since  most 
CRTs  will  work  with  any- 
thing from  1  kV  to  2  kV  or 
perhaps  a  little  higher,  de- 
pending on  the  tube.  Check 
the  manufacturer's  data 
sheet  or  the  tube  tables  to 
determine  the  maximum  op- 
erating voltage,  and  then 
pick  about  60%  to  75%  of 
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Fig.  4.  Power  supplies. 
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that  Try  to  stay  above  1  kV 
to  get  enough  brightness.  It's 
quite  annoying  if  you  have 
to  turn  off  the  room  lights  to 
see  the  trace  clearly. 

In  this  case,  I  was  able  to 
find  at  a  local  electronics 
surplus  store  a  CRT  trans- 
former that  matched  my  re- 
quirements  very  well:  This 
transformer  provided  1600 
volts  for  the  CRT,  which  was 
nearly  optimum.  Besides 
producing  the  correct  volt- 
age, be  sure  to  use  enough 
filter  capacitance  to  keep 
the  ripple  low,  otherwise 
hum  will  show  on  the  trace. 
The  exact  value  of  capaci- 
tance needed  will  depend 
upon  the  current  drain  from 
the  supply,  the  voltage  sen- 
sitivity of  the  CRT  deflection 
plates,  and  the  electron  gun 
focusing.  In  this  scope,  1  mA 
flows  in  the  equalizing  resis* 
tors  across  the  rectifiers,  1 
mA  flows  in  the  voltage  di- 
vider chain,  and  the  CRT 
electron  gun  draws  about 
0  5  mA.  Initially  I  used  only 
0.15  uF  for  the  filter,  and  it 
wasn't  enough.  The  mea- 
sured ripple  was  20  V  rms. 

The  effect  of  the  hum  did 
not  appear  as  a  60-Hz  sine 
wave  or  as  a  general  fuzzi- 
ness  of  the  trace  as  you 
might  expect  (I  did!).  Rather, 
with  the  sawtooth  sweep  ap- 
plied  to  the  horizontal 
plates,  the  effect  was  such 
as  to  produce  a  vertical  pat- 
tern on  the  trace  that  ap- 
proximately looked  like  the 
sawtooth  waveform  itself 
However,  since  the  sweep 
frequency  was  not  related  in 

any  way  to  the  line  fre- 
quency, the  trace  was  con- 
stantly rotating.  This  was 
very  confusing.  When  I  fi- 
nally realized  it  was  the  ef- 
fect of  ripple,  I  added  a  2'uF 
oil-filled  capacitor  from  the 
junk  box  (that  was  margin- 
ally ok,  but  10  uF  to  20  uF 
would  have  been  better). 

One  last  warning:  Be 
Careful!  Supplies  at  this 
voltage  require  constant  vig- 
ilance. 

Construction 

Construction  of  the  moni- 


tor  scope  is  straightforward 

As  shown  in  Photo  A,  the 
unit  was  assembled  in  two 
separate  enclosures,  one  for 
the  CRT  and  its  associated 
circuitry  of  Fig,  3,  and  a  sec- 
ond one  for  the  rema  inder  of 
the  circuitrv-  The  two  enclo- 
sures were  connected  by  a 
heavily-shielded  cable.  In 
this  manner,  the  CRT  was 
kept  far  away  from  the  stray 
fields  of  the  power  trans- 
formers which  otherwise 
could  have  blurred  the  oscil- 
loscope trace.  Point-to-point 
wiring  was  used  in  the  CRT 
enclosure,  while  perf board 
construction  was  used  in  the 
other.  All  ICs,  U1  to  U12, 
were  mounted  with  sockets 
on  the  perf  board. 

Mounting  the  CRT  is  a  lit- 
tle tricky  because  of  its  fra- 
gility. The  method  used  here 
IS  shown  in  Photos  B  and  C. 
A  screen  was  made  of  hard 
clear  plastic  by  inscribing  a 
centimeter  graticule  with  a 
ruler  and  a  sharp  point.  This 
screen  was  placed  directly 
inside  the  enclosure  over  the 
opening  for  the  CRT  face, 
The  face  of  the  CRT  was 
placed  against  the  screen, 
and  the  CRT  was  supported 
on  its  large  front  diameter 
by  cutting  a  tight-fitting  hole 
for  the  CRT  in  a  block  of 
styrofoam®  that  was  in  turn 
fitted  to  the  inside  enclo- 
sure. 

The  neck  of  the  CRT  was 
captured  and  supported  by 
two  V-brackets  made  of  alu- 
minum strip.  The  brackets 
clamped  the  neck  of  the 
tube  from  above  and  below. 
Before  clamping,  a  piece  of 
rubber  from  an  inner  tube 
was  placed  around  the  CRT 
neck  to  prevent  direct 
metal-to-glass  contact.  In 
this  manner,  the  neck  could 
be  gripped  quite  securely 
without  damage 

Special  care  in  mounting 
was  also  needed  for  poten- 
tiometers R12  and  R13,  the 
focus  and  intensity  adjust- 
ments, respectively:  As  can 
be  seen  in  Fig.  3>  these  corv 
trols  float  at  high  voltage. 
They  were  mounted  on  a 
small  piece  of  hard  plastic. 
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Fig.  5.  Coupling  ri  to  oscilloscope. 


and  insulating  couplings 
were  used  to  couple  the 
shafts  to  the  knobs  on  the 
outside 

No  other  additional  pre- 
cautions have  to  be  taken 
other  than  to  use  good  engi- 
neering practice  when  wir- 
ing the  CRT  HV  supply,  and 
to  use  leads  as  short  as  pos- 
sible for  bringing  the  rf  to 
the  hot  CRT  vertical  deflec- 
tion plate. 

Adjustment  and  Checkout 

If  a  general-purpose  oscil- 
loscope is  available,  it  will 
be  very  useful  for  checking 
the  operation  of  the  main 
circuitry  (although  you  can 
get  by  without  one].  If  you 
can  borrow  one  for  the  ad- 
justment, it  will  be  worth  the 
effort. 

Buifd  the  power  supplies 
and  get  them  working  first; 
then  start  on  the  main  cir- 
cuitry, I  found  it  useful  to 
build  one  functional  block 
at  a  time  and  check  it  out  be- 
fore I  went  on  to  the  next. 
This  method  seems  to  make 
troubleshooting  easier.  If 
some  method  of  checking 
frequency  is  available  (eg, 
a  calibrated  oscilloscope), 
adjust  Rl  to  produce  12-k Hz 
pulses  from  Ul;  otherwise 
set  Rl  to  the  middle  of  its 
range.  Check  for  output 
from  U2  through  IJ6  to  ver- 
ify proper  operation  of  the 
frequency  divider  chain. 

Temporarily  remove  U7 
and  U8  from  their  sockets. 
Set  S2  for  application  of 
continuous  power  to  U11, 
and  then  adjust  R7  for  zero 
output  on  pin  6  of  the  741. 
Reinstall  U7  and  U8  and 
then  adjust  the  outputs  from 
R2  and  R3  for  approximately 
03  volts  peak  each.  Adjust 
the  output  from  R8  to  equal 
that  from  R2,  If  an  oscillo- 
scope is  available,  adjust  R6 
to  produce  a  33%  duty 
cycle  in  the  U10  oscillator.  If 


an  oscilloscope  is  not  avail- 
able, this  adjustment  can  be 
accomplished  later  when 
the  two-tone  generator  is 
finished  and  an  amplifier  is 
under  test  by  observing  the 
plate  current  drawn  by  the 
final  when  driven  by  the 
pulsed  two-tone  signal:  Ad- 
just R6  until  the  current 
drawn  is  1/3  of  that  drawn  by 
the  final  when  S2  is  momen- 
tarily set  for  a  continuous 
two-tone  signal  Remember 
to  use  a  dummy  load  since 
there  is  enough  garbage  on 
the  air  already! 

Finally,  after  the  main  cir- 
cuitry is  driving  a  CRT,  R4 
and  R5  can  be  adjusted  to 
produce  the  desired  sweep 
widths  across  the  face  of  the 
CRT  R9  is  most  conve- 
niently adjusted  after  the 
monitor  scope  is  connected 
to  the  transmitter.  It  is  set  to 
produce  a  signal-level  out- 
put equivalent  to  the  output 
of  the  microphone  used  with 
the  rig. 

Coupling  Transmitter 
to  Oscilloscope 

If  a  general-purpose  oscil- 
loscope is  used,  connection 
must  be  rnade  directly  to  the 
CRT's  vertical-deflection 
plates,  unless  the  oscillo- 
scope's vertical  amplifier 
has  a  bandwidth  great 
enough  to  pass  the  transmit- 
ter's output  frequency,  in 
which  case  the  normal  verti- 
cal input  can  be  used.  {But 
be  careful  not  to  blow  out 
the  vertical  amplifier  by  ap- 
plying too  much  power.)  The 
horizontal  sweep  from  the 
main  circuitry's  sweep  gen- 
erators can  be  fed  to  the 
oscilloscope's  external  hor- 
izontal input.  Depending 
upon  the  power  level  of  the 
transmitter  and  the  deflec- 
tion sensitivity  of  the  CRT, 
various  methods  can  be 
used  to  apply  the  rf  signal  to 
the  vertical  plates. 
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Methods  that  use  a  paral- 
lel resonant  LC  circuit  con- 
nected to  the  CRT  plates 
and  a  pickup  loop  coupled 
to  the  transmitter  will  work 
with  very  low  power  levels 
since  the  resonant  LC  circuit 
can  develop  a  large  rf  volt- 
age in  spite  of  the  power 
level.  Fig.  5  illustrates  this 
method  The  pickup  loop 
can  be  placed  anywhere  in 
the  system  beyond  the  point 
where  any  adjustments  are 
to  be  made.  Typical  loca- 
tions are  a  dummy  load,  an 
antenna  tuner  (transmatch), 
or  often  the  transmission 
line  itself. 

If  the  power  level  of  the 
transmitter  and  the  deflec* 
tion  sensitivity  of  the  CRT 
are  well  matched,  some- 
times merely  a  simple  tee  fit- 
ting can  be  inserted  in  the 
transmission  line.  The  signal 
available  at  the  arm  of  the 
tee  can  be  applied  directly 
to  the  vertical  input  to  the 
oscilloscope  through  a 
blocking  capacitor  At  high 
power  levels,  the  center  con- 
ductor of  the  stem  of  the  tee 
can  be  removed  and  re- 
placed by  a  short  stub  which 
couples  capacitively  to  the 
center  conductor  that  re- 
mains in  the  cross  arm  of  the 
tee.  Modified  tees  of  this 
sort  can  be  constructed  with 
different  coupling  coeffi- 
cients for  different  power 
levels. 

Transmitter  Testing 

With  the  oscilloscope 
coupled  to  the  transmitter, 
the  two-tone  signal  can  now 
be  injected  into  the  trans- 
mitter through  the  mike 
jack.  Set  the  transmitter's 
mike-gain  control  to  its  nor- 
mal position  for  SSB  opera- 
tion, and  make  any  required 
adjustments  in  input  signal 
level  to  the  transmitter  with 
R9,  the  output-level  control 
of  the  main  circuitry.  S2  can 
be  momentarily  set  for  con- 
tinuous output  while  adjust- 
ing R9,  On  rigs  with  an  ALC 
indicator,  adjust  R9  so  that 
ALC  activity  just  starts  to  oc- 
cur;  otherwise  set  R9  by 
whatever  method  is  usually 
used  to  adjust  the  mike  gain. 
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Be  sure  to  use  a  dummy  load 
out  of  courtesy  to  other  am- 

ateurs.  After  setting  R9, 
don't  forget  to  return  S2  to 
the  pulse  position. 

With  the  two-tone  signal 
being  fed  to  the  transmitter 
and  the  output  dissipated  in 
the  dummy  load,  the  enve- 
lope of  the  test  pattern 
should  be  observed  on  the 
oscilloscope.  Photo  D  is  an 
example  of  what  the  display 
should  look  like.  Examples 
of  what  the  pattern  should 
not  look  like  can  be  found  in 
the  references  as  can  be  ad- 
ditional examples  of  correct 
two-tone  envelope  pat- 
terns/**^* If  any  deviation 
from  the  correct  pattern  can 
be  seen  by  the  naked  eye, 
then  the  actual  level  of  spu- 
rious products  has  already 
reached  moderate  levels. 

In  other  words,  by  the 
time  the  human  eye  can  no- 
tice distortion  in  the  two- 
tone  test  envelope  pattern, 
actual  spurious  output  prod- 
ucts as  would  be  shown  by  a 
spectrum  analyzer  (IMD 
products  as  well  as  insuffi- 
cient   carrier    suppression) 

have  already  reached  an 
unacceptably  high  level  of 
—  25  to  -  20  dB  down  from 
the  PEP  output  level,^  Need- 
less to  say,  if  you  can  see  any 
distortion  in  the  two-tone 
pattern,  adjustment  of  the 
transmitter  and/or  amplifier 
is  necessary  Hopefully,  you 
will  be  able  to  obtain  the 
correct  pattern  of  Photo  D. 

Input  Power  Measurement 

If  S2  is  momentarily  set 
for  continuous  application 

of  the  two-tone  test  signal 
and  the  indicated  dc  input 
current  \s  observed,  the  PEP 
input  current  being  drawn 
can  be  calculated  by:  l(PEP) 
=  1.571  X  l(dc)  -0  570 
X    1(01  where  l(PEP)  is  the 

PEP  input  current,  l[dc)  is  the 
dc  input  current  indicated 
by  the  meter,  and  1(0)  is  the 
resting  current  drawn  by  the 
final  with  no  output  sig- 
nal. Apply  the  continuous 
two-tone  signal  only  long 
enough  to  obtain  the  read- 
ings   otherwise    you    might 


Photo  D.  Correct  two-tone  test  pattern  as  displayed  by  the 
nnonitor  scope.  Coupling  was  by  use  of  a  tee  in  the  trans- 
mission line. 


overheat  the  final  amplifi- 
er. Also,  measure  the  supply 
voltage  to  the  final  while  the 
continuous  two-tone  signal 
is  applied.  This  is  necessary 
because  most  supply  volt- 
ages drop  significantly  un- 
der loaded  conditions.  The 
product  of  the  loaded  sup- 
ply voltage  and  the  PEP  in- 
put current  then  gfve  the 
PEP  input  power  to  the  final 
amplifier  under  test 

Output  Power 
Measurement 

Besides  checking  for  dis- 
tortion, the  oscilloscope  is  a 
useful  instrument  for  mea- 
suring peak  instantaneous 
output  power.  Remember 
that  peak  instantaneous  out- 
put power  is  not  PEP  output 
power  PEP  output  power  is 
the  rms  power  of  one  com- 
plete rf  cycle  occurring 
during  periods  of  peak 
modulation  when  transmit- 
ting SSB  or  under  key-down 
conditions  during  CW  op- 
eration. Note  that  as  with 
other  methods  of  measur- 
ing rf  power,  the  transmis- 
sion line  must  be  properly 
terminated  if  accurate 
measurements  are  to  be 
obtained. 

If  a  convenient  display 
that  fills  between  40%  to 
90%  of  the  screen  can  be 
obtained  with  the  direct- 
connection  technique  using 
a  normal  tee  fitting  in  the 
transmission  line,  it  is  neces- 
sary only  to  calibrate  the 
vertical  deflection  of  the  os- 
cilloscope directly  in  volts 
per  graticule  division.  PEP 
output  power  is  then  given 


by:  P  -  E^/(2Z),  where  E  is 
the  peak  instantaneous  volt- 
age as  measured  by  the  os- 
cilloscope  (1/2  of  the  total 
pattern  height)  and  Z  is  the 
characteristic  impedance  of 
the  transmission  line.  Cali- 
bration of  the  vertical-de- 
flection factor  can  easily  be 
obtained  by  applying  60  Hz 
ac  to  the  vertical  plates  from 
an  appropriate  transformer. 
Be  sure  to  measure  the  volt- 
age with  an  ac  voltmeter; 
don't  rely  on  the  rated 
voltage  of  the  transform- 
er. Remember  that  the 
voltmeter  will  almost  cer- 
tainly read  the  rms  voltage, 
not  the  peak-to-peak  volt- 
age which  is  what  the  oscil- 
loscope will  display. 

If  one  of  the  other  indirect 
coupling  methods  is  used, 
then  there  will  be  an  arbi^ 
trary  but  constant  factor  re- 
lating graticule  divisions  to 
the  peak-to-peak  rf  voltage 
displayed .  One  method  of 
determining  this  calibration 
constant  is  to  insert  a  cali- 
brated rf  wattmeter  into  the 
transmission  line  and  mea- 
sure the  rf  power  delivered 
by  the  transmitter  when  set 
for  normal  CW  operation.  At 
the  same  time,  note  the 
height  of  the  pattern  on  the 
oscilloscope  screen.  If  the 
wattmeter  reads  average  or 
rms  power,  then  the  peak  in- 
stantaneous rf  voltage  is 
given  by;  E  =  V2  P  Z. 

Alternatively,  an  rf  am- 
meter can  be  inserted  into 
the  transmission  line  to  mea- 
sure  the  rms  current,  and 
then  the  peak  instantaneous 
rf  voltage  is  given  by:  E   = 


1.414  I  Z.  Remember  that 
these  values  must  be  multi- 
plied by  two  to  obtain  the 
peak-to-peak  value  which 
represents  the  full  pattern 
height 

Another  method  of  deter- 
mining the  calibration  con- 
stant is  to  measure  the  rf 
voltage  developed  across  a 
dummy  load  with  an  rf  volt- 
meter probe  connected  to  a 
VTVM  or  other  high-input 
impedance  voltmeter,  these 
rf  probes  usually  are  set  up 
to  measure  rms  voltage,  and 
this  value  must  be  multi- 
plied by  2-828  to  obtain  the 
peak-to-peak  value. 

Conclusion 

Once  the  mon  itor  scope  is 
working  properly  and,  if  de- 
sired, it  has  been  calibrated 
for  output  power,  it  can  be 
left  in  the  transmission  line 
as  a  permanent  indicator  of 
correct  station  operation. 
The  pulsed  two-tone  pattern 
can  be  used  briefly  to  tune 
up  the  rig  for  maximum 
power  without  distortion, 
and  during  speech  transmis- 
sion,  the  voice-pattern 
peaks  can  be  examined  to 
be  sure  they  are  not  exceed- 
ing this  level-  fn  this  manner, 
peace  of  mind  for  the  doubt- 
ing Thomas  can  at  fast  be 
obtained.! 
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THE  MOST  AFFORDABLE 

REPEATER 

ALSO  HAS  THE  MOST  IMPRESSIVE 
PERFORMANCE  FEATURES 

<AHO  OtveS  THEU  TO  YOU  AS  STANDARD  EOUiPMENVi 


Band 


Ki! 


10M,6M, 
2M,220       $680 


Wired 


$880 


440 


$780         $980 


FEATURES: 


SENSmVIPt' SECOND  TO  NONE;  0. 15  uV{VHF),  0.2  uV{UHF)TYR 
SELECTIVITY  THAT  CANT  BE  BEAT!  BOTH  8  POLE  )CrAL  FILTER 
&  CERAMIC  FILTER  FOR  >  lOOdB  AT  ±  12KHZ.  HELICAL  RESON^ 
ATOR  FRONT  ENDS  TO  FIGHT  DESENSEA  INTER  MOD, 
OTHER  GREAT  RECEIVER  FEATURES:  FLUTTER-PROOF 
SQUELCH.  AFC  TO  COMPENSATE  FOR  OFF-FREQ  TRANSMIT^ 
TERS,  SEPARATE  LOCAL  SPEAKER  AMPLIFIER  t  CONTROL 
CLEAN,  EASYTUNETRANSMITTER;UPTO  20  WATTS  OUT<UPTO 
50W  WITH  OPTIONAL  PA). 


HIGH  QUALITY  XMTR  &  RCVR  MODULES  FOR 
REPEATERS,  UNKS.  TELEMETRY,  ETC. 


R144/R220  FM  RCVRS  for  2M  or  220  MHz.  0.1 5uV 

sens.;8  pole  xtal  filter  &  ceramic  filter  in  i-f,  helical 

resonator  from  end  for  exceptional  selectivity, 

>10adBat  ±  1 2  kHi;  best  avail  able  today.  F I  ut' 

tef-proof  squelcti.  AFC  tracks  drifting  xmirs. 

Xtaloven  avail  Kit  only  $136, 

R451  FM  RCVR  Same  but  fof  uhf.  Tuned 

llnetrontend,0H3uVsens.  Kltorly$13S, 

R76  FM  RCVR  for  10M,  6M,  2M,  or  220.  As  above, 

but  w>o  AFC  or  hef.  res.  Kits  only  St  IS.  Also  avail  wM  pole  filter,  only  $9B/klL 

R110  VHF  AM  RECOVER  kit  forVHF  aircraft 

or  tiam  bands  or  Space  Shuttle,  Only$98. 


TS1  VHF  FM  EXCITER  for  10M,6M,2M.  or 

220  MHz.  2Watts  continuous,  up  to  3  W 

intermittent,  $e8/ktt 

T451  UHF  FM  EXCITER  2to3Watls.  Kit  only $78. 

Xtai  oven  avail. 

VHF  &  UHf  LINEAR  AMPLIRERS.   For  either  FM  or  SSB.  Power  levels 

from  10  to  45  Watts  to  go  witti  exciters  &^xmtg converters-  Several  models. 

Kits  from  $78. 


NOW— FCC  TYPE'ACCEPTBD  TRANSMITTERS  &  RECEIVERS  AVAILABLE 
FOR  HIGH-BAND  &  UHF.  CALL  FOR  DETAILS. 


RECEIVING  CONVERTERS 


Models  to  cover eveiy  practical  rf  &  If  rarkge  to  listen  to  ^8, 
FM.  ATV.  etc,  NF  =.  2da  ortess. 


VHF  MODELS 



Kit  with  Case 

$49 

L#ss  Case 

$39 

Wined 

S68 

UHF  MODELS 

Kit  with  Case 

$59 

Less  Case 

S49 

Wired 

$75 

Antenna 

R#cntvHr 

Inpm  FUngi 

OulpMt 

20-^ 

144- 14e 

50^2 

2S-m 

50-54 

^44-t4B 

^44^1-16 

2fr-30 

145-147 

28-30 

144-144  4 

Z? -27  4 

146-143 

28-Xl 

144-148 

50-54 

220-232 

28-30 

220-224 

1-M  14a 

222-22© 

144-1.5!^ 

220-224 

50-54 

E22-234 

5&-M 

«S^43I 

S-3G 

ci&-43r 

26^30 

432-^36 

144-^49 

432-436 

50-&4 

439.25 

01^ 

LOW-NOISE  PREAMPS 


Hamtronics  Breaks 
the  Price  Barrier! 

* 

^^   NQNeedloP3ySd0to$l25 
fof  a  GaAs  F£T  Preamp, 

FEATURES: 

•  Very  Low  Molse:  07  dB  VHF,  0.8  dB  UHF 

•  High  Gain:  18  to  28  dB,  Depending  on  Freq. 

•  Wide  Dynamic  Range  for  Overload  Resistance 

•  latest  Dual-gate  GaAs  FET,  Very  Stable 

MODEL  TUNES  RANGE  PRICE 


SCAN  H  E  R  CO  N  VEfl  TE  R  S  Copy  806  M  Hz  band  on  any  scan 
hef.  Wirfidn^sted  ONLY : 


TRANSMIT  CONVERTERS 


For  SSB.  CW.  ATV,  FM.  etc,  WTiy  pay  big  bucks  for  a  mult  I 
mode  rig  for  e&c^  band?  Can  be  linked  wUh  receive  convert 
af$f0rt^afisce4ve.2  Wait$output  vhl,  1  Walt  ulit. 


LNG28 

2^30    MHz 

$49 

LNG-50 

46-56    MHz 

$49 

LNG-144 

137-150  MHz 

$49 

LNG-160 

15ai72MHz 

$49 

LNG220 

210-230  MHz 

$49 

LNG-432 

40(M70MHz 

$49 

LNG-800 

800-960  MHz 

$49 

ForVHF, 
Model  XV2 
Kit  $79 
Wired  $149 
(Specify  band) 

For  UHF, 
Model  XV4 
Kit  $99 
Wired  $169 


Inpui  Range 


?7- 27.-1 

144-146 
50-54 

t44-14e 


2A-30 
50-54 

6125 
144-14a 


Anlenna 
Output 

144' T4e 

145-i4fi 

50-52 

144- 144.4 

220-222* 

230-224 

50-52 

144-14& 

435-43? 

43935 

432-436' 


'AddSZOforS-W^ripgl 


HELICAL  RESONATOR 
PREAMPS 


Low-noIse  preamps  with 
helical  resonators  re- 
duce intermod  and 
cross-band  interference 
in  critical  applications. 
12dBgam* 


Model 

HRA-144 
HRA-220 
HRA432 
HRA-(     ) 

) 


VHF ^  UHF  LINEAR  AMPLIFIERS.  Usa  with  above. 
Power  levels  from  10  to  45  Watts.  Several  models, 
kits  from  S7e. 


•  Send  $1  for  Complete  Catalog 

(Send  $2.00or4  IRC's  for  overseas  mailing) 

*  Order  by  phone  or  malt  •  Add  $3  S  &  H  per  order 

(Electronic  answering  service  evenings  &  weekends) 

•  Use  VISA,  MASTERCARD,  Check,  or  UPS  COD. 


Tuning  Range 

143-150  MHz 
213-233  MHz 
420-450  MHz 
150-174  MHz 
450-470  MHz 


Price 

S49 
$49 
$59 
$54 
$64 


ACCESSORIES 


•  MO-202  FSK  DATA  MODULATOR.  Run  up 

to  1 200  baud  digital  or  packet  radio  sig- 
r>als  through  any  FM  transmitter.  Auto* 
maticaily  keys  transmitter  and  provides 
handshakes.  1200/2200  Hz  tones.  Kit  only 
$45. 

•  DE.202  FSK  DATA  DEMODULATOR.  Use 
with  any  FM  receiver  to  detect  packet  ra- 
dio or  other  digital  data  In '*202"  modem 
format.  Provides  audio  conditioning  and 
handshakes.  Kit  only  $38. 

•  COR-2  KIT  With  audio  nnixerjocal 
speaker  amplifier,  tail  &  timeout  timers. 
Only  $38, 

•  COR-3  KIT  as  above,  but  with  "courtesy 
beep'\Oniy$58. 

•  CWtD  KITS  158  bits,  easily  field  program- 
mable, clean  audio.  Kit  only  $68, 

•  A16  RF  TIGHT  BOX  Deep  drawn  alum, 
case  With  tight  cover  and  no  seams. 
7x8x2  Inches.  Designed  especially  for 
repeaters.  $20. 

•  DTMF  DECODER/CONTROLLER  KITS. 
Control  2  separate  on/off  functions  with 
touctitones*,  e,g,,  repeater  and  auto- 
patch.  Use  witti  main  or  aux.  receiver  or 
with  Autopatch.  Only  $90 

•  AUTOPATCH  KITS.  Provide  repealer  auto- 
patch,  reverse  patch,  phone  line  remote 
control  of  repeater,  secondary  control  via 
repeater  receiver.  Many  other  features. 
Only  $90,  Requires  DTMF  Module, 

•  SIMPLEX  AUTOPATCH,  Use  with  your  FM 
transceiver.  System  includes  DTMF  &  Au- 
topatch  modules  above  and  new  Timing 
module  to  provide  simplex  autopatch  and 
reverse  autopatch.  Complete  patch  sys* 
tem  only  S200/krt.  Call  or  write  for  details. 


mironics,  inc. 

65-D  MOUL  ROAD  •  HILTON  NY  144$$ 

Phone:  716-332-B4S0         H»mtnme^  &  a  nglst»na  timtafliai* 


^ 
^ 


i 


John  J  Meshna  Jn,  Inc. 

P.O.  Box  62  19  Menon  St    E  I^ra,  JHa  OJ  904  Tel:  (61 7)  595-2275 


COMPUTER  TERMINAL  BUILDING  BLOCK  $50.00 

This  is  a  great  beginning  for  a  computer  lerminaL   It  is  a  brand  new,  Panasonic,  9  ** 
TTL  input  monitor  complete  with  its  own  self-contained,  switching  power  supply, 
and  a  removeable  (four  screws)  triple  output  power  supply*   The  whole  assembly 
runs  on  115/230  V,  50/60  H^.    Now  for  some  specifics:   9  "  green  phosphor,  TTL 
input  monitor,  attached  regulated  12  VDC,  1,5  A  power  supply  used  eKclusively  to 
run  the  monitor  and  an  attached  triple  output  switching  power  supply  with  outputs 
of  5  VDC  ^3.5  A,  +12  VDC  @  500  ma,  and  -12  VDC  ^500 ma.  The  assembly  has 
mounting  feet  and  should  be  a  snap  to  make  a  case  for.   Comes  with  hook  up  data. 
New,  factory  boxed.   We  are  offering  this  lo  you  4  ways: 

*  COMPLETE  SET-UP  AS  SHOWN,  including  monitor,  low  voltage  supply  and 

triple  output  supply,  SPL'116-38,  14  Lbs,,  150.00,    5 /S 2 2 5,00 

*  TRIPLE  OUTPUT  SUPPLY  ONLY,  SPL417-3S,  3  Lbs.       S15.00 

*  9"  MONITOR  ONLY,  (you  supply  low  voltage  input)  SPL414-38  ,    1(1  Lbs.   $  25,0  0 

«   9  ^VMONITOR  W/LOW  VOLTAGE  SUPPLY  ONLY,  SPL-1 15-38,   12  Lbs.     $40.00 


Green  phosphor 
+6,  +T2,  -12VDC  Supply 


CRT 


Monitor  Chassis 
w/Display  Board 


SEAGATE  TECHNOLOGY  ST  506  5^4*'  HARD  DRIVES 

Til  a  S^^qntB  Technology  ST  506  hard  disc  drive  utili2es  proven  Winchester  teacnology  for 
reliable  storage  of  up  to  5  megabytes  of  formatted  data.  Some  features  of  this  ¥ery  popu- 
lar drive  are:  5  megabit/second  data  tra/isfer  rare,  sunple  floppy  like  interfacet  high  speed 
band  actuator  &  stepper  head  positioning,  requires  only  +5  &  +12  vdc,  and  ss^ne  physical 
size  and  mounting  paramters  as  a  mini  floppy  drive.  This  Shugart  compatible  drive  is  the 
same  as  used  on  many  home  personal  computers.  Each  drive  is  checked  out  prior  to  ship- 
ment.  Comes  with  data.  Only  a  fev/  on  hand,  so  order  early, 
Shpg,  wt.  Sib.    ST-S06   Xaftf  ^W     REDUCED!  now  only  $175.00 


TI  99/4  A  Owners:  We  are  in  the  process  of  developing  a  Winchester  Hard  Drive 
subsystem  for  the  Texas  Instruments  99/4A.  Please  call  or  send  SASE  for  furttier  info. 


1/2  Height  1  MEGabyte  Disc  Drives 

Here  we  go  with  another  blockbuster  buy  on  disc  drives  which  should 

make  the  competion's  head  spin!    We  are  offering  brand  new,  Mitsubishi 

no,  4  8  53,  1  /2  height,  1  megabyte,  mini  floppy  disc  drives*  These  drives 

are  beautiful.   They  are  fully  Shugart  3  4  pin  compatible.   All  are  double 

side,  double  deiisity,  80  tracks  per  side  units.   Each  runs  on  4-5 vdc,  .&  A 

and  +1 2  vdCt  .7  A*   Just  the  drives  to  use  with  your  IBM,  Sanyo  or  other 

computer.   Each  order  will  come  with  schematics  and  pin  out  data, 

SPL^5C<35  $175.00  each     $175.00  each,  2/$325.00,  5/$72  5X0*  HEATH 

New,  75  watt  power  suppIV'  +Svdc  5.5amps,  +12vdc  4arfips,  -12vdc  .Samps  *  XEROX 

115/230  ifipiji.  Made  bv  GL  fully  enclosed,  with  schematic*  *  SANYO 

Shpg.  WL  4  lb,         PS-10  $50.00 


Use  with 

MBM 

'  RADIO  SHACK 


HIGH  POWER  SURVEILLANCE  IR  SCOPE  This  Infra-Red  scope  was  desiprned  specineally  for  long  range  surveillance 

^1^  use.   The  buik>in,  totalh  itivisible,  50  wall  halogen  lamp  IR  source  is 

^^       Hm  coupled   with  a  premium  [in\de  type  6  032  image  converter  tube,  26  5  mm 

mIm       mm  ^^-^  Igu^,  and  16  power  military  spec,  color  corrected  eyepiece  make 

mm       fli  H^^^B^^  ^*"^^  ^"  ^^^^^  ^^^^  ^^^  viewing  of  clandestine  activities  or  animals.   Tlie 

^^R      ^^H  JB^^^ai  scope  is  capable  of  detection  at  more  than  300  feet,  recognition  at 

g^^Ki    ^^L  ^P^       ^  300  feet  and  positive  facial  identification  at  1 50  feet.   It  runs  on 

'ffUL^^        ^^^^^^^^^f^lti/M  *  ^  ^^^  which  makes  it  ideal  for  mobile  use.   It  comes  with  a  remove- 

'    '^^^^^^  ^^^^^^^Mj^^^^^m  able  hand  grip  which  allows  for  tripod  mounting,  2  power  cords  for 

^^^^^^  ^^^^^^IDP^^^^^  cigarette  lighter  or  battery  terminals,  instructions  and  a  90  day 

n^^^^  ^^^^^^^^K)     ^^^^  warranty.    Listed  below  are  accessories  which  make  this  a  very 

I^Rk        ^^■^^^^^^^^Bi^^^^HBHI  versatile  instrument.   The  scope  and  accessories  are  new  and  guaran- 

nBLxf       H^^H^^^H^^^^^^^^^^S  teed  functional   Net  wt,  5-1  /4  Lb& 

\\^  ^^^^^I^P^^^V^B  IR  Scope  part  no,  ELD  Shpg/Wt   7  Lbs,  S735,Q0  ea. 

ACCESSORIES: 


12  VDC  CELL  BATTERY  for  above,  Shpg.  Wt,  6  Lbs.       $35,00 

Bl OCULAR  EYEPIECE  which  can  be  used  In  place  of  the  standard 
eyepiece.   This  afiows  the  scene  being  produced  by  the  IR  viewer 
to  be  seen  by  the  operator  up  to  4  ft  away.   2  Lbs.  S89.95 


MALE  -T"  f  1.6  CAMERA  DAPTER  for  SLH  cameras 

Shpg.  Wl  1  Lb.  SI  29.00 

MALE  ^^C^^  to  FEMALE  "T"  ADAPTER  for  CCTV,  requires  use 
of  above  male  "T"  f  L6  adapter.     Shpg,  Wt,  1  Lk  $29.95 


Free  72  page  catalogue  available  or  sand  $1.00  for  1st    Phone  (&17^  59S-2275  to  place  your  ordef  by  phone, 
class  service  to  P.  O.  Box  62  E.  Lynn,  Ma,  01904,  MC,  VISA,  or  American  Express  charge  cards  accepted, 
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THE  FIRST  NAME  IN 
ELECTRONIC  TEST  GEAR 


NEW 


i^ 


f 


20  MHz  DUAL  TRACE  OSCILLOSCOPE 

Un»urp«sse^  quii ily  «t  an  undeAtAbMt  price.  tn«  ftumsey  osc  i  na-  A  JJ  |^  A 

KOfklr  cxifnf»r^  to  Oltk«ii  Ctislifig  hundii'eds  itior«.  F«iu  Jj.^^  jjfjjl 

i  compon»»Tt  testing  ctrcuit  for  re***! o«.  capacitor,  dtQltkl  c'rcuit  ind       t''  ^^  **  ^^ 
«s«otte  ti(Hiin»g.  *  TV  vtidiM  cyrtc  fttiAr  *  H^de  bvidwidth  &  itigh  uanpi^    tmfn^jolmjf  troe^  on 
tnrtty  *  interrHl  ipvttcuiv  *  from  pmrmi  !tac#  ftstatw  *  Z  uca  *  Mgii 
<«nsiif^ily  x-^  aKKM  *  fii{|uiai«f]  powttf  Siu^p^  *  buMlxln  caiitifaiot 
>  roick  Mlpct  tFJ^^artng       •  USA- Add  $10.00  p«r  uMt  lof  povtm* 
m<ka  M%  Qf  lalaJ  ofdar  iar  liuurKd  SufIacs  MiU 


45  MHz  DUAL  SWEEP  OSCILLOSCOPE 


95* 


«t*rseas  CH'4*rt 


Add  t5%:  at  latil  «■ 


sfdQ  iwimd  urn  inaa  inca^iOM  •  i 
.  dirrog  *wy  nhort  tiM  Ipffw*  ^  h-  ^, 

*  %*«  irtfjgersounxl.  041   05  UNC  CXter-  5 

d^Uiiimt—  iifijlp  Kmg  *  m^glflly  fid 

'p  tpeec       '  U^A^Udi  114.00  per  miM  br  pME*^ 


$799. 

fuflh  quaWy  lw»k  on 


95* 


RAMSEY  D-1100 
VOM  MUmTESTER 

Compiict  Ana  rch^atyie.  tkmt^'naa  to 
Ji«¥vic«  a  wKK  variety  of  cqmipni«fii 
Festura  mdbdft  •  mirror  iwcit 
scale  •  douliiB  jawclca  prMcfSJon 
nwiFtn^cokl  *  ttoutkle  QvwIOiiil  |VD- 
tecliofi  •  art  KtasM  low  cost  unit  for 
tr»e  begpr^nof  or  as  a  Sflidflf  bdCkcup^ 


$1995 


lesl  leadi  and 


NEW  RAMSEY  1200 
VOM  MUUITESTER 

Cliwcii  iTSRsniQrm.  liiQctas  snd 
L  EDs  *ilt)  ltu«  proHtssionat  i|yflli|y 
meim  Qtfmi  tmtAufts  •oK^^iim, 
d«cjti^  5CaAe  •  WK  volt  metorino 
tyitem  •  3  /t"  mtfTDfcd  scale  • 
polBrily  5«nlch  *  30  measuring 
canijesi  •  iafpiy  proves  *  high 


$2495 


leit  leads  inif 


RAMSEY  D-3100 
DIGITAL  MUlTIMETEIi 

^ei,Ab>e.  accurate  dtgiuf  mwi- 
sunments  at  m  Hneif^jly  I0«t 
cosi  ■  iA4ifi*eoloreoiMpfMit 

CHJitDDs,  5pe«cta  rvige  seiActioni 
•  sbs  pifl^ic  nn  wsmnd  •  recMHtf 
LDput  lac^s  *  oiwio>d  prtnociion 
on  all  rsng«it  •  S'^^digii  LCD  c^is^ 
fitay  with  aula  cero,  auto  iMl'lirny 
i  low  BAT  iind^cAlQf 

95  lest  laada  and 
bBllej'y  Includad 


$49 


f 


CT-70  7  DrcrT  525  MHz 
COUNTER 


4t  a  Dmfcthrougfi  price  Featum 
-  luy  rwigsa  eaeh  with  om  d^p  *  Oual 
«  4)4t&  times  *  gate  acKwuty  indtcmw 

^  mil  typ*C4i  WrtSiipvity  •  wtm 

in<]e  •  1  ppm  accuracy 


$•11995 


AC  adapter 

CT^7Q  kll  ,, $9B.e5 

QP^  niOBdpficif t.BS 


CT-90  9  Dicrr  600  miz 

COUNTER 

'  uijte  for  Ian  than  S3QQ  Facitfct  ^ 
^■....-.^.r..  ^ jJe limn  *  i ifigits  •  gate  indlcattK 

•  d4pllr  NiM  •  ibmV  #  150  t0ti  tfpKMt  ien- 
"i'dvaY  •  fOMHz  tfm«ba&e  tor  WWV  cali^bpalioin 

*  1  ppm  Accuracy 


$14995 


wirf  d  InfilmSai 
AC  sdap^ler 


I    4   ■    'm--¥-m    h   A   m   M   i    t    b   I 


GT-iOKII 

OV-1  0  1  PPM  ov«n  limabase 

&P-4  niinarl  pack . 


CT-12S9  0I6IT1.2GHZ 

COUNTER 

A  ^  oigit  cc)unt««  inal  'vtti  quipattprw  idiftxci»i 
Hwiiii^i^«d9  more  •  gale  inotcator  *  ^^4mV  ^ 
ISO  MHk  1yp«c«J  Mnvtmty  •  %  d>gi1  diif:!^! 
*  1  ppm  accuracy  •  di5f>(ay  fkjjJcI  ■  dual'  ln{>uti 
*kth  priafTiiM 


$16995 

BP-fli  nacfld  pack  ,    .  , 


wired  ln<:igd<4 
AC  3d*pl«f 


a 


IVHVI^  1H>(I*  iksv 


CT-SO  8  DIGIT  600  MHz 
COUNTER 

A  vwBaUfe  laii  Oench  eoiafiMr  with  ooiiiorkki 
recwve  f  re^Lr^ncy  adVfMfr.  «*»*ciii  tttrtia  in*  CT- 
SO  ^14  *  di^ilal  resnioijil  for  nmst  any  n>cii*ar 
•  2S  mV  #  tSO  MH^  typtE^aJ  cans^tivtiy  *  8  i>^i 
displsy  *  1  ppm  accuftc]!^ 


*16995  .,. 

RA-1  racaker  adapter  Mt . 


.i    t.A.Bi.a    ta«i 


ii3&.g$ 


DM-700  DIGITAL  MULTIMETER 

Prgte^sit^nai  quajny  at  a  nac^jyuj  puce  i^  om 
turas  irw^luda  ?6  ^lihefent  rsfigaaand  &  lync- 
tiercs  •  3%  digit,  'y^  mcti  LED  dJAplay  •  «tdch 
mrtic  cteom^ptacement  »  aottoni^ic  pelanty 


»1 1 995  -2 


irKludes 


Dlil^700  III 
MP>1  prptMwi 


PS-2  AUDIO  MULTIPUER 

1n«  PS'i'  I  a  f-andy  (or  tugJi  resolkJiiLLri  iiudJo 
molutk>''-  f^essurafiwrrii,  muitip3H?%  UP  m  iir^- 
cftiancy  >   .        lor  Pi  lorw  niea«ufafti4«nb 
•  fmiilb*'^^  r  J  to  or  KO  •  Q-01  Hr  mcHiution  & 
txiifi-Mii  aignat  qi  c^mpu'condiuoncr 


PR-2  COUNTER  PREAMP 

The  PFt-2  ts  idvai  tor  measuriTip  wean  sjgnait 
frtmi  10  to  1.000  MHz  •  1^1  2Sdt)  gam  •  BWC 
conneaors  •  groat  tor  shitting  WF  •  kSeal 


PS-IB  600  MHz  PRESCALER 

E^tiends  mu  f  sn^  ol  yoy^  ptAoant  cDunif!i  lu 
eOO  UHz  •  2^  itage  prsamp  *  dtvide  by  10  cir- 
cuitry •  wnailj  vily:  2SniV  @  WSt  MHi  •  BNC 

ctHvrhecton  ■  dtives  any  counter 


$499^ 


PSr^JWjK.. 


$44 


Pfl'JInl. 


w4rcd  inctiKSiHi 
ACatttpJ^r 


(■^wwa*'k4-i 


PS-IB  imi 


ACCESSORIES  FOR  RAMSEY  COUNTERS 

Telescopic  whip  arilenna— BNC  plug   _  S  S.95 
High  impeciance  prot^e.  light  loading , ,  .     16,d5 
LoiM  pass  probe,  audio  use  ...........     16.95 

Direct  probe,  general  purpose  use. ....     T3^95 

Titt  ball  lor  CT-70,  90, 125 3.95 


J  Wij.li  -I,  .|.,i 


PHONE  ORDERS  CALL 

716-586-3950 

TELEX  466735  RAMSEY  CI 


TEfllViS:  •  saij&faclian  guaranteed  •  examine  for  10  davs;  II  nclplBased,  reiurn  in 
original  form  for  rElunii  «  add  G%  Inr  shipping  and  ifisurafice  to  a  maximuin  at 
SIO.OO  ■  flv^r^^as  adi^  l^'n  Inr  surUte  mail  •  DQO  add  S?bQ  |COQ  in  USA  onlyl 
«  {]rd&rsuniJGrSl5a0add$1  SD  •  NY  residenis  add  7  sales  lai  •  QOdavpah£ 
warrinty  &n  ill  brts  •  T  year  puis  £  Jibor  warrartiv  en  ilj  wired  units 

1^    -   -  -^-^^1   RAMSEY  ELECTROmCS,  INC. 


Penfield,  NY.  T4626 


**When  You  Buy,  Say  73 


n 
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Siet^  tmmon&  KAQDMT 
T408  W:  Oak  ^eet 

fort  CoUim  CO  30521 


A  Scavenger's  Radio 

Using  it  is  easier  than  building  it. 


This  little  receiver  is  ac- 
tually a  combination  of 
two  other  previously-pub- 
lished (and  therefore  copy- 
righted) projects.  The  rf 
oscillator  (Fig.  1)  was  built 
from  scratch,  following  the 
schematic  given  in  one  of 
Radio  Shack's  ''101-in-ONE 
Electronic  Projects'*  kits.  The 
detector/amp  (Fig.  2)  was 
originally  described  as  a 
^'High-Performance  Transis- 
tor Radio/'  a  souped-up 
"crystal  set"  from  Elemen- 
tary Electronics'  supplemen- 
tary publication  entitled  107 
Electronic  Projects  ("for 
under  S15  — all  easy  to 
build").  1978  edition;  the 
radio  was  project  #12. 
page  21 . 

The  model  I'm  using  now 
is  a  prototype  and  Tm  sure  it 
can  use  considerable  im- 
provement.   I    discovered 


w 


II 
II 
II 

^h 

tt 

li 
II 


quite  by  accident  that  hold- 
ing the  oscillator  (at  that 
time  powered  by  its  own 
battery)  near  the  I FET  radio 
(which  already  had  its  short- 
wave L2/L3  coil)  would  in- 
crease the  gain  and  sensitiv- 
ity an  amazing  amount.  I 
suspect  it's  a  regenerative 
effect,  like  the  old  "tickler 
coil"  sets. 

I  found  by  experiment 
that  the  jFET  radio's  band 
coverage  could  be  extended 

above  and  below  the  stan- 
dard broadcast  AM  band 
(550  kHz  to  1600  kHz)  by 
using  interchangeable  coils 
of  different  sizes.  This  was 
before  I  added  the  oscil- 
lator The  selectivity  is  fairly 
good,  and  a  double-tuned 
tank  using  a  ganged  padder 
capacitor  might  improve  the 
selectivrty.  I  described  the 
above    combination    using 
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Fig:  1.  The  original  rf  oscitlator  circuit. 
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fig.  2.  The  detect(x/anip,  here  disguised  as  a  transistor  radio. 
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the  old  TV  coils  because  it 
works  so  well.  Note:  the 
oscillator  needs  some  im- 
provement to  remove  a 
tendency  to  break  into 
audio  oscillation  at  a  couple 
of  places  on  the  position  of 
Li's  tuning  slug.  Otherwise 
its  an  amazing,  easily  con- 
structed project  that  many 
othei^  may  find  fun  to  try. 

Li  and  L2/I-3  are  recycled 
coils  from  a  broken  TV  set 
They  are  slug-tuned  with  fer- 
rite  cores,  approximately  Va 
inch  in  diameter  on  plastic 
forms.  No  markings  are  visi- 
ble on  L^,  but  rfs  wound 
with  very  fine  enameled 
copper  wire  with  a  winding 
length  of  about  %  inch  and 
is  center-tapped.  The  two 
coils  on  L2/L3  have  fewer 
turns  and  slightly  thicker 
enameled  copper  wire  with 
the  winding  interlaced;  they 
were  originally  soldered  to- 


e«(9¥a 


.: 


/fi 


gether  at  a  pin  on  the  coil's 
base,  making  a  center-tap, 
but  to  isolate  the  windings  1 
resoldered  one  lead  to  an 

unused  pin.  L2/3  has  the 
code  number  TLS-51 003.2 
063V  printed  on  its  base. 
The  distance  between  L-j 
and  L2/L3  is  about  2  inches, 
but  this  could  be  varied. 

Both  sections  of  the  cir- 
cuit were  built  into  a  plastic 
box— metal  might  work  bet- 
ter. External  input  jacks 
were  provided  for  connect* 
ing  the  antenna  and  ground. 
I  found  out  that  the  receiver 
actually  works  better  with- 
out the  ground,  however 
The  circuit  is  powered  by  an 
ordinary  9-volt  transistor 
battery,  and  the  oscitlator 
was  left  in  the  sardine  can 
when  it  was  put  in  the 
plastic  box.  Most  of  the 
parts  were  recycled  from 
old  TVs  and  radios.  ■ 
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fig.  3.  A  simple  shortwave  receiver,  for  more  fun,  use  inter- 
changeafa/e  plug^in  coils. 


IRCUITS 


Do  you  have  a  technique,  modification,  or  easy-to-dupficate  clr- 
cuft  that  your  feitow  readers  might  be  interested  in?  If  so,  send  us  a 
concise  description  of  it  (under  two  pages,  double-spaced}  and  in- 
dude  a  cfear  diagram  or  schematic  if  needed. 

in  exchange  for  these  technical  gems,  73  offers  you  a  one-year 
subscription  (or  extension},  to  be  sent  upon  publication.  Submit  your 
idea  to:  Ciroutts,  Editorial  Offices,  73  Magazine,  Peterborough  NH 
03458.  Submissions  not  selected  for  pubtication  will  be  returned  if 
an  SASE  is  enclosed. 
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fig.  1,  Bfock  diagram. 
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Fig.  2.  Unmodified  osciilator/doubfer. 
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fig.  3-  5-£/p  modification. 


5-UP  MODtFiCATlON  FOR  CONVERTED  C8s:  Add  5  kHz  to  the  stan^ 
dard  10-kHz  steps  of  a  OB-to-lQ-meter  conversion.  Parts  on  the 
schematic  are  numbered  according  to  the  Tedefex  6000  or  7000,  but 
other  sets  such  as  the  hAidland  19891  and  simifar  GE  rigs  have  also 
teen  successfully  modified.  Adjust  the  two  new  trimmers  so  that 
the  ftg  now  receives  and  transmits  5  kHz  higher  on  all  three  modes. 
The  three  new  transistors  can  be  any  silicon  NPN  types,  Shawn 
Barris  ZRIEV,  Cape  Town,  South  Africa. 
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RESISTORS 
tFOR  YZ   VOLTS  J 
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TWaWA  Y  LED:  Here*s  a  tittle  bridge  ctrcuft  that  allows  a  front^panel 
LED  to  glow  red  or  green  from  a  switched  positive  voltage.  Normally 
you  would  have  to  reverse  the  polarity  across  the  LED,  but  this  cir- 
cuit does  it  for  you.  If  your  switched  voftages  are  negative  with  re- 
spect to  ground^  simply  reverse  the  diodes — Ron  Johnson  WA5R0N, 
Austin  TX. 
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COMPUTER-TO-RIG  INTERFACE:  I  needed  a  circuit  to  allow  my  VtC- 
20/AtR-t  to  key  an  FT-707,  which  requires  a  set  of  dosed  contacts 
such  as  a  straight  key.  The  keying  output  of  the  AIR-1  is  0-0.6  V  dc, 
which  drives  one  quarter  of  an  LM-324  op  amp.  The  f3-V  output  of 
the  LM-324  acttvates  a  CMOS  switch,  keying  the  rig.  The  four  Cft^OS 
switch  contacts  are  wired  in  parallel  to  reduce  the  "on" 
resistance.— Dave  Ball  WA4PQD,  Barrlngton  NH. 
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TWO-WAV  EDGE  DETECTION:  When  you  need  an  edge-detector  for 
a  positive*  or  a  negative-going  change  and  don't  want  to  use  a  one- 
shot,  try  this  circuit.  Using  NAND  gates  witi  yield  a  single  LOWputse 
when  the  input  goes  from  LOW  to  HIGH.  Using  NOR  gates,  a  single 
HIGH  pulse  is  generated  when  the  input  switches  from  HIGH  to 
LOW.  Any  odd  number  of  gates  can  be  used  in  the  delay  leg  feeding 
the  final  gate.  The  more  delay  gates  used,  the  longer  the  output 
pulse.— Pau\  Selwa  N9CZK,  Brownsburg  IN. 


4^BiT  TFiANSPARENT  LATCH:  A 
fast,  reliable,  4-bit  transparent 
latch  can  tie  made  from  the 
74157  series  of  data  selectors^ 
The  latch  Is  formed  by  connect- 
ing the  outputs  to  their  respec- 
tfve  "A"  inputs  and  applying 
data  to  the  "B'^inputs.  While  the 
select  input  is  high  (logic  1),  the 
'*&**  input  data  appears  on  the 
outputs  arid  on  the  "A"  inpufs^ 
When  tfie  select  input  is  switched 
low  (logic  0),  the  output  data  is 
held  via  the  "A"  inputs  until  the 
select  line  again  goes  high.  If 
the  connections  to  the  "A "  and 
**B*'  inputs   are   reversed,    this 
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scheme  will  not  work  due  to  the 
switching  delays  within  the  IC. 
—Paul  SeJwa  N9CZK,  Browns- 
burg tN. 
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UCTS 


CommuoicaUofis  Sp&ciaifSfs'  TR-720  ac* 

TR^720  ACCESSORY  CATALOG 

CornmuntCDttons  Spgciallftts  has  an- 
no j  need  the  avat  I  ability  of  a  complete  cat- 
alog of  all  aCC«Sfiori€S  for  use  with  the  TR- 
720  handheld  airtiand  transceiver.  Since 
the  TR-72D  was  first  introduced  almosl 
two  y«ars  ago,  CorTimuf\icati<ms  SpeciaJ- 
IsXs  h^&  developed  a  total  of  23  different 
accas^orte^  lo  Impfove  the  convenience 
and  trtliizat^on  of  the  radio. 

For  a  tree  catalog,  write  lo  Communica- 
Uoos  Specfstists,  fnc,  43B  Wast  Tatt  Ave- 
nue, Orange  CA  92665;  (aO0}-S64O^7  or 
(7U)-99S-302t 

ISO'TIP  ELECTRONIC 
TECHNICIAN  DRILL 

Wahi  Clipper  Corporaiion  has  iatro- 
diiced  a  completely  redesigned  version  of 
ils  pop^jiar  tSO-tlP  high  speed  elecironlc 
Ifichnkiian  drifk  The  I3.00&rpm  drill  Fea^ 
tures  an  improved  3-|aw  chuck. 


The  operator  can  adjust  the  S-jaw  chuck 
to  virtuaHy  any  size  aperture  to  accommo- 
date any  drill  or  burr  with  a  shank  diame- 
ter ot  up  to  .126  (1/87. 

Weighing  less  than  5  oz,,  thedrlll^scom- 
paci  6"  length  allows  it  to  t>e  usetS  in  corv 
ftned  areas  and  within  cabinetry.  The  drill 
tskteal  (or  prototype  development,  circuit- 
boanJ  revision  and  redesign,  solder  re- 
moval, ^ead  hoid  cleaning,  and  a  variety  ot 
other  lobs.  Surrs,  abrasive  wheels,  or 
discs  can  be  added  to  expand  the  dritl's 
versatility  to  carve,  shape^  form,  or  rout  on 
wood,  plastic,  leather,  and  a  variety  of  ma^ 
leriais. 

Fof  further  Information,  contact  Wahf 
Cnppar  Cotf>oration,  Starting  ii  61081; 

LUXOR  DOWNCONVERTER 

Luxof  North  Amehca  Corp.  has  intro- 
duced the  97^  Low  Noise  8 lock  Down* 
converter  (LNB)  for  use  with  Luxor  Block 
Satellite  Receiver  Systems,  It  combines  a 
low-noise  amplifier  (LNA)  and  biock  down- 
converter  in  one  compact  unH.  Image  re- 
fectfon  at  60  dB  mlnlmuim  and  high- 
frequency  stability  in  tilcM^k  oonverBion 
produce  Iqw-ficilse,  sparkle-free  video.  Lo- 
caN>scJI1ator  stability  with  a  very  iow  fre- 
quency variance  of  less  than  *  1.5  MHz 
means  high  resistance  to  temperatui^ 
change. 

For  more  information,  contact  Luxor 


Tha  A.RE  FRS-475PG  PCS  r^fiak  SfStam, 


Korth  Amarica  Corp,,  600  fOSth  Aveni/e 
N£,  SuiW  539,  Beiievue  WA  BB0Q4. 

PRS-475PG 

The  AP.E.  PRS-473PG  is  a  complete 
PCB  repair  system  which  features  a  micro- 
processor-controlled plating  center  that  is 
capaMe  of  depositing  50  microns  of  gofd 
for  mlF-spec  edgeconrtector  repair.  T?ie 
PPS^JbPG  al^o  includes  a  desoldertng 
handpiece,  solder  iron^  wiermai  Jweezer 
with  3  t^lade  sets,  reftow  solder  loot  with 
praclice  kit.  miniature  dr^llinQ  system,  and 
circuit  fepair  KiL  For  more  informatldTii, 
contact  Automated  Production  Equip- 


Lt/Jrof 's  9726  Law  Naha  Block  Dowticonvafier. 


ment  Corp..  142  Peconic  A  ventre.  Mmfford 
NY  11 763;  ^  16^^654- 1 197, 

8-TOLE  CRYSTAL  FILTERS 

International  Radio,  Inc.,  has  an- 
nounced a  2.1 -kHz  &&B  matched  crystal 
filter  set  for  the  TS-^40S  which  consists  i>f 
one  S.a3-MH2  2.1 -kHz  d^op-in  8-pole  crys- 
tal filter  arid  one  Z.1-kHz  4^-^Nz  6-pole 
crystal  filler  {wired  inj.  The  matched  set 
provides  an  overall  system  setectivlty  of 
2.0  kHz  at  6  dB  and  2.5  kHz  a1  60  dB,  as 
well  as  a  snape  factor  of  1.^. 

For  more  Intoimaiiorip  contact  tntema- 
thnaf  Radio,  inc..  364  Kiipatrfck  A^enua^ 
Port  St  Lucie  FL  33452;  (305^335-5545, 

PHOTO  TRAP 
SECURITY  CAMERA 

Mountain  West  has  aJinourM;ed  Pt>oto 
Trap^  a  unique  new  security  camera  that 
anaps  one  bright,  ctear  picture  whert  trig- 
gered. Any  devH^e  with  a  normal  I  y  open 
dfy  contact  {rr^tion  detector^  door  conn 
tact,  holdup  swJtcri)  can  be  us^ed  to  Iflgger 
the  camera. 

Applications  Include  all  areas  of  secu- 
rity:  burglary,  vandaiism^  shoplifting, 
holdup,  employee  iheft.  etc  Phoio  Trap 
can  be  used  as  a  stand-alone  device  or 
connected  into  an  existing  security  sys- 
tem. Mounting  is  easy  with  the  included 
t>rackeL 

Fof  mofe  infonnatiorv  wrile  Mauntsirt 
W9st  PO  Box  10780.  PhoenfK  AZ  85064- 
0780:  (B00h528'6rm. 


The  tedatigned  fSO-TiP  high-speed  leehnfciBn's  driif  tram  W^hf  Clipper  Cofporathn, 
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PhotQ  Trgp,  s  new  seci/r/fy  camera  by  Mountain  West, 


Th*  Hf  Coaxial  Coftnectors  catafog  tmm  Ava  EiecironicR. 


RF  COAXIAL  CONNECTOR 
CATALOG 

Ava  Electronics  h^s  announced  the  new 
84-1  catalog  which  concentrates  on  BNC, 
INC  (Itie  newest  addition  to  the  line},  and 
T«rjnax  cof^nectors,  adaptef?,  and  cabJe 
■Bsembltes  The  catalog  inclydes  infor- 
mat  ion  ot\  features,  materiais,  and  electri- 
cal c^iarac (eristics  of  the  products.  UG- 
lype  connectors  are  cross-referenced 
where  applicable.  Standard  cable  assem- 
blies afe  provided  in  3-,  6-^  and  12-foot 
lefigths. 

TTto  catalog  is  available  to  aJi  connector 
users.  Rm  more  intormatiofi,  contact  Wih 
Ham  £.  €t>&pw,  Jr.^  Safes  Office  Manager, 
Ava  Eiec ironies  Corp..  4000  Bridge  Sireer. 
Dept.  S,  Omxei  mi  PA  1902G;  f2t5>2S4' 
2500. 

HAMTRONICS^  CVR9Q0 
SCANNER  CONVERTER 

Hamtronics.  Inc..  has  announced  a  new 
corwerter  for  scanner  radios  to  cover  the 
9Q0-MHZ  (and-motJile  band.  The  CVR900 
la  an  adaptation  of  the  CVR^D6  {whictt 
covers  I  he  806^96^*^^  Hz  bandj.  The  CVR- 
90D  ailows  coverage  of  new  servhces  now 
being  assigned  of  proposed  for  the  890- 
dOCMUlHi  rarvge,  irtclud^ng  additfonal  land- 
motiile  services  sucri  as  police  and  fire  de- 
part men  ta.  government  and  non-govern- 
ment fixed  stations,  industrial,  scientific, 
end  medical  se/viceSr  and  the  proposed 
902-028'^ Hz  amateur  band.  Also  in- 
eluded  aie  propoSred  new  cellular  tele- 
plione  and  pagir^g  services  and  existing 
and  new  broadcast  studio- transmitter 
links. 

The  unit  Is  equipped  with  Motorota-type 
connectors,  so  it  can  be  simply  installed 
In  the  coax  lEne  from  the  antenna  to  the 
scanner.  Dc  power  for  the  converter  Is 
supplied  by  many  of  the  scanners,  and  an 
ac  adapter  is  available  for  othef  installa- 
tions. 


For  a  complete  catalog,  including  infor- 
mation on  scanner  antennas,  preamps^  iri- 
terference  filters,  and  converters,  pieas.e 
send  Si. 00  to  Hamtronies,  inc..  65- f  Moul 
Road,  Hilton  NY  14463-9535;  {7l6hS92- 
9430.  (Fm  overseas  mailing,  pliaase  se^r^ 
$2.00  or  4  IRCS4 

ICOM  IC  A2  AIR  BAND  HT 

IGOM  has  announced  the  iC  A2  five- 
Watt  PEP  output  aircraft  hand^held  trans- 
ceiver. The  ICOM  IC-A2  includes  all  720 
COM  and  200  NAV  channels  fi/us  720  ad- 
dtllonai  COM  channels  and  200  NAV  chan- 
nels, ten  owner-programmable  memory 
channels,  mtemat  lithium-cefl  memory 
backup,  LCO  rBadout,  Ak  watch  for  scan^ 
ning  Iwo  k^y  frequencies  (>^ith  priority 
locii-Dn  to  your  primary  operating  fra- 
Cjuency),  piogrammabie  scanning,  fre- 
<}uency  lock,  a  noise  blanker,  and  siida-olf 
battery  packs  for  InfJIgttt  chaiging. 

The  ICOM  IC-A2  comes  with  an  IG-CM7 
fecti^rgeable  KiCd  battery  pack,  charger, 
LC-t4  soft  leather  case,  and  earphone.  A 
wide  selection  of  options  and  accessories 
is  available,  including  the  ICOM  HS-IO 
headset  and  KS-IOSA  VOX  unit  or  H& 
lOSB  push  t<>taik  switchtxix. 

For  more  Information,  contact  iCOM 
America,  (nc,.  2380  It 6th  Aiw.  NE.  ee/Ze- 
vm  WA  98004;  {206^454-81^, 

10-MHZ  PORTABLE 
LOGICSCOPE 

The  LoglcScope^^  138  from  Jensen 
Tools,  Inc..  combines  many  of  t tie  features 
and  capabilities  of  sophisticated  logic 
analyzers  and  oscilloscopes.  It  (s  ligtit- 
weight  ft-ZSibs,).  compact  (0^*  n  4.S*  sc 
US'),  and  fast  (tO  MHz),  The  instrument 
was  designed  for  servicing  digitat  elec- 
tronic clrcuKs  and  equipment  and  Is  es^ 
pecialiy  weM-sulted  for  field  work. 

Logic  Scope  leplaces  the  conventional 
CRT  with  an  array  of  400  L£l>s  which  per- 


The  LogfcScopG  t36  from  Jensen  Tools. 


mits  the  simultaneous  display  of  two 
waveforms.  It  can  be  operated  in  reai'tim« 
Of  memory  mode.  Memory  mode  pennits 
acquisition  and  storage  of  up  to  twenty- 
four  I2fi-blt  waveforms.  Waveforms  can  be 
recalled  and  toglcally  compared  (AND, 
ORi  eKCluBive  OR)  to  other  stored  or  Input 
waveforms.  An  RS  232  port  provides  for  a 
modem  link  capabliity  tor  signal  trans fets 
as  well  as  fof  future  expansion  features. 

The  LogicScope  features  10  sources  for 
iriggering,  including  free-run.  Ch.  A.  Ch,  B, 
and  a  trigger  channel  A  special  trigger 


mode  causes  the  LogicScope  to  trigger 
w^ven  a  difference  occurs  between  tt>e 
lower  and  uppei  trace.  Othe?  ieatures  In- 
etude  a  50^lOO-ns  glitch  catcher,  a  BMC 
adapter  for  simultaneous  use  of  three 
standard  BNC-styte  test  probes,  an  ac 
charge r/transformer.  a  neck  strap,  and  a 
detailed  operations  manual. 

For  more  information  or  a  free  catalog, 
wrtte  Of  call  Jensmn  Taofs,  tnc,  7315  S. 
4&ti  Street,  Phoenix  AZ  ^040;  i602h96e' 
6231. 


AM  HELP 


We  £fffl  happy  fo  provide  Ham  Hefp  list 
ings  free,  orr  a  space-avaitabie  basis.  We 
are  not  hsppy  wften  we  have  to  take  time 
from  ottmr  dtittea  l^  decipner  crypuc 
ttotes  scrawled  ifiegihfy  on  dog-eared 
postcards  and  oddsti^  scraps  of  paper 
Ptease  type  orprtnf  your  request  {neatlyf), 
doutfe  spaced,  on  an  8Vw"x  }1"  sheet  Qt 
paper  and  use  upper-  and  lowercase  let- 
ters where  appropriate.  Also,  please  make 
a  T'  litoh  tike  a  "J/'  not  an  "V/"  which 
coufd  be  an  "e/"  or  an  "ey#."  end  so  on. 
Hard  as  it  may  te  to  teiie^,  we  are  not  fa 
miiiar  wtth  eyefy  pi^ceof  e<}Wpment  man 
ufacturmd  on  Earth  for  the  last  50  yean* 
Thanks  for  your  cooperation. 


I  need  schematics  or  manuals  for  an 
Ameoo  Model  PV  preamp.  Model  CN  cofi^ 
vertef,  Modei  CB-5  coriverter,  Model  PS-1 


power  supply,  and  a  Lafayette  HA-22S  re- 
ceiver, 

RichartI  McCutibtn  WDSRON 

Bon  85 
MifttJken  Ml  4S861^t30€5 

t  em  stationed  in  Japan  and  always 
miss  sale  Items.  I  desperately  need  an  ex« 
ternal  vfo  and  speaker  for  a  Ker^wood  IS- 
5205. 1  wilt  pay  shipping. 

A02  DsvJid  P^rfts  N4KHBfKA^0P 

VASe  U&S  Midway 

FPO  S«fl  Francisco  CA  966*H 

I  need  a  service  manual  and  schematics 
tor  a  Slnger/'Gertsch  FM-9  service  monitor 
with  an  FC-3  frequency  converter. 

Geoff  Fbrs  WBGNVH 

FO  Box  294e 

Carmel  CA  93921 
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EVIEW 


THE  HEATH  KIT  SW'7S0O 

rv«  bmts  a.  ham  nem  fof  afmost  25 
years  There's  a  lot  of  en|oyrn«fit  gotten 
frOfH  tathmg  to  ii9w  pud  aid  friendi  on  tJne 
ham  barids.  However,  e$  with  any  ottief 
hoSb/tif,  a  person  craves  to  branch  out  and 
expand  his  or  her  horizons.  In  my  case,  I 
Ihoughl  H  was  llrne  to  try  shortwave  listen- 
ing again  as  I  had  when  I  first  :^taried  out. 
Since  all  my  old  shortwave  gear  is  long 
gone,  i  needed  sorr^a thing  new  to  a^l  tiacK 
into  generat^overege  receiving  while  at 
the  9ania  1iit%  noi  spending  a  HJtiall  for- 
luna^  H««tti'a  great  nsm  SW-7aO0  general- 
coiverage  recetver  kit  seemed  the  way  to 
go.  J  wJJI  atteiTipt  lo  explain  my  trlais  and 
triumphs  In  building  this  little  gem. 

Since  B\\  my  gear  \&  Hsathklt  [  nAturaJly 
considered  them  first  in  purche^inQ  a  new 
hg.  They  had  fust  introduced  their  SW- 
7600  genera^coverage  receiver  arvd,  be- 
lie¥e  It  or  not.  at  a  lO*/«  dlv^ount  5in£:e  tfia 
kit  prtqa  of  S349.9S  was  fairly  rsasor^ab^e 
to  begin  with,  an  extra  $3S  discount  w^ 
thecUncher 

I  realise  that  more  money  will  buy  more 
soph  la  ttq  at  ton,  but  my  criteria  were  rather 
simpler  digital  readout  and  dlgitaHy-syn- 
Ihesized,  i-HHz  rseolutlon  or  better  at  a 
leasonabte  price  with  a  self-conlained 
power  supply,  broadband  tuning,  and  CW/ 
AM/SSB  capability.  FM  was  desirabla  twt 
ffcot  necifssarv- 

I  sertl  for  the  inttruciion<  manual  first  to 
be  able  10  check  out  construction  and 
scliematics.  Within  1Q  day  a  the  manual 


was  on  my  doorstep  ar^d  2  days  later  the 
ordef  was  In  the  mall. 

I  dedi>cted  the  price  of  the  manual  when 
I  sent  in  my  order  as  Is  cuaiomary  with 
HaamkU,  but  when  the  kit  an-lved  I  found 
another  manual  inaide  the  bOxi  However, 
the  anclosed  manual  had  a  I2'page  cor- 
rection booklal  with  it.  The  changes  range 
from  text  errors  on  the  circuit  boards  to  re- 
placing whole  pages  in  the  Instruction 
manuaL  A  small  envelope  of  parts  is  pack- 
aged loo^e  to  t>e  used  for  replacing  IncOf- 
rect  or  rT>odified  parts,  i  would  Imagine 
that  in  the  future  thtese  changes  will  be  in- 
cofponalad  tn(o  any  f evisiona. 

The  f^r^l  thing  ttmt  you  notice  when 
opening  the  carton  \s  the  carefuf  packag- 
ing 0I  the  components.  There's  a  sheet  of 
paper  just  Inalde  the  carton  that  explalne 
how  the  box  is  packed  and  divided  into  dlf* 
fereni  sections.  You  are  instructed  to  un- 
pack only  the  section  that  is  called  fof  in 
the  manual.  Each  gioup  iiictudes  a  ctncult 
tioard.  parts,  arK$  hardware  lo  complete 
thai  section  of  the  manual 

Cwulructton 

As  Is  usual  with  Heathkit,  construction 
is  very  detailed.  Just  make  sure  that  you 
take  caie  of  the  erfala  sheets  before  you 
begin  conattucUon!  In  addition  lo  the 
bags  of  too^e  parts,  there  are  '"taped  com* 
pofients- '  These  a;e  the  resistors,  capac4^ 
tofs.  and  Inductors  thai  are  fastened  to  a 
tape  strip  to  simplify  construction.  The 
components  are  on  the  tape  stfip  In  the  or- 
der In  which  they  are  used^  and  Heathkit 


^earA's  SW-TSOQ  mceivef. 


FivqtMncy  Coverage: 
Frequency  Readout: 
Readout  Accuracy: 
Frequency  Control: 
Modes: 
Sensitivity: 


SpecifTcatfons 

150  kHz  to  30  MHz  In  dO  iMHi  rangea 

Dtgtlal.  S  LED  diQiti 

Nearest  1  kHz 

Synthesized^  PLL  and  LC  vto 

CW/US9.  LSB,  AM  (wide  and  naffow) 

SSa/CW— less  than  0.35  microvolts  for  10  dB  (S  +  N)/N 

AM— less  than  2,5  mlcrorolts  fof  10  dB  CS  +  NVN 


SetKtMt/: 

SS8/CW  and  AM  narrow-^^  kHz  minimum  at  6  dB 

AM  wide— 5^  kHz  minimum  at  6  di 

Shape  Factor 

13  at  6.50  da 

Image  Rejection: 

^  dB  minimum 

Dimensions: 

11!4*W  X  10^'O  K  *\'H 

Muting: 

External  jack  for  iranamltter 

Recording: 

Miniature  phone  ack  on  front  panel 

Antenna  ConnecNons: 

80239  and  HiZ 

Power 

l20VacJl2Vdc,  11  W 

VMght: 

About  4^j^  pounds 

assures  you  that  whefi  taking  parts  inven- 
tory before  construction^  it  is  not  neces- 
sary to  check  the  taped  components 
because  they've  been  checked  at  the  tac- 
tory. 

Chassla  assembly  ^^  straightforward. 
Take  youf  t^me  wKh  the  vernier  drive  nf^ech- 
aniam—make  sure  that  the  diet  cord  is 
wound  en  Urn  assembly  )ust  right.  Don't 
hesflate  to  wind  It  over  and  ovef  again  urv 
til  H's  perfects  After  all,  that  tuning  knob  is 
going  lo  I  rave!  many  miles  over  the  life  of 
the  receiver  and  you  don't  want  to  cuss  at 
It  every  revolution  along  the  way! 

When  assembling  the  readout  ClreuH 
boa/d,  make  sure  that  the  LED  digits  are 
in  exact  alJgninenl.  Even  thoufh  tt>efe 
isn't  much  error  possible  wt^en  the  nirmer- 
als  are  inserted  into  the  circuit  bOBfxi, 
there  Fs  enough  to  make  tfte  djigits  stightty 
crooked  and  the  job  look  sloppy.  Youii 
certainly  notice  it  the  first  time  you  turn  on 
the  rig. 

When  assembling  the  controller  circuit 
board,  the  only  precaution  to  take  is  the 
solt^rlng  of  the  vc^o^a/lnvefter  power- 
supply  Shields.  Ailiif  the  si^tetds  are  %oh 
dered  to  the  txmrd  to  fOfm  a  box  arourvct 
the  circuits,  yow  are  directed  to  solder  the 
comerg  of  the  shields  to  prevent  rl  teak- 
age.  Since  the  shields  form  three  sec- 
tions,  the  two  inner  partitions  are  a  little 
tough  lo  solder.  Make  sure  you  have  a  3&- 
40'Watt  t^p  on  your  soldering  iron  to  do  the 
job.  The  metal  shields  act  as  a  good  heat 
sink  and  qyickly  carry  away  the  heat  be- 
fore a  good  80l<lar  bead  has  a  chance  to 
form. 

The  receiver  circuit  tjoard  is  the  largest 
t>oard  in  the  unit  and  therefore  takes  the 
most  time.  The  components  on  the  tape 
strip  really  save  time  here.  Even  so,  allow 
S-10  hours  to  do  the  Job, 

The  synthesizer  circuit  board  has  the 


comportents  mounted  close  together,  so 
ba  careful  of  solder  bridges.  A  solder* 
sucker  will  clear  any  solder  bridges,  but  I 
prefer  solder  wick  {which  Is  simply  wire 
braids  to  do  the  job. 

I  said  earlier  that  the  components  on 
the  tape  strip  were  alrBady  checked  and 
need  not  be  inventoried  atfaln.  However, 
out  of  ha!ilt  It's  a  good  ktea  to  check  the 
part  against  the  manual  as  it  Is  Instatled, 
This  worked  to  my  advafitage  on  this  clr^ 
cult  board  because  a  O.OV^F  giass-ceram' 
Ic  capacitor  was  substituted  for  a  0.1 -mF 
unit.  A  quick  check  of  the  parts  u si,  taped 
component  chart,  and  schematic  con- 
flm^ed  that  W  should  be  O.I  ^F.  I  can  hon^ 
estty  say  this  is  the  nrst  time  in  my  many 
years  of  Heathkit  buHdin^  ttiat  I've  erv 
countered  this.  A  quick  check  of  my  parts 
box  produced  a  suilaIHe  0.1-^F  capacitor 
and  I  was  off  and  mnnmg  again.  In  the 
meantime.  1  fired  off  a  warranty  claim  and 
2  weeks  later  I  received  the  correct  value 
capacitor  In  the  mail. 

The  matching  transformer  on  the  re- 
viver board  has  to  be  wour>d  by  hand  us- 
ing fine-gauge  solid  enameled  wire  and  4 
fofrite  core,  all  supplied,  of  course.  Keei> 
pres^^ing  the  wires  against  the  core  as  you 
wlr^d  the  turns  arid  you'll  have  no  problem. 
Be  sure  to  use  an  obfect  that  won't 
scratch  the  enamel  off  of  the  wires  when 
pressing  the  wires  against  the  cord. 

Ins  tailing  the  receiver  bc^rti  Is  a  little 
tricky.  The  only  real  interference  is  from 
the  acinpyt  lemntnal  biock  near  the  front 
of  it^  receivef.  Keep  the  line  cofd^  t3-V-dc 
input  cable,  line  capacrtors,  arut  resistors 
light  against  the  lermmal  block  and  close 
to  the  chassis.  That  way  the  large  receiver 
board  will  slip  easily  Into  place. 

Alignment  and  Testing 
The  test  and  alignrrvent  procedure  for 


l(tald€  the  SW-7dO0^  Ttio  receiver  PC  bo&rd  is  mai/nte<f  bBiow  ttte  stit-chassts. 
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Ttm  SW-7BO0  rcce/vef  tosnf.  At  lop  rffftti  is  fhe  tfc  power  54/pp/y;  Ihe  vem*ef  rfrihw  can  bm 
$e^niu$t  b^tQw  FL40Z 


evph  boarff  ^s  only  a  few  pafBgr^phs  long 
and  consists  maintj/  of  a^djust^ng  coils  and 
cli6Ckifig  voltages,  I  recomrnefid  a  digrfal 
voltmeter  for  checking  the  voltages  s^nce 
It's  easy  to  measure  to  the  nearest  one- 
lenth  voU. 

As  soon  as  you  turn  on  the  receiver  for 
that  first  aNgnment  check,  you  should 
hear  t^acKground  hiss  from  the  speaker. 
Frofn  then  on  you're  home  free.  After  zero- 
boaiing  against  WWV  at  10  MHz  and  ad- 
justing the  SSB  section  cf  \t\B  receiver 
board,  it's  just  a  rrtatterot  sitting  back  and 
listening  to  your  favorEte  station. 

C&nclusiDn 

Heath  provides  g«n«fa1  and  detailed  ch" 
cuit  descriptions,  semiconductor  charts, 
and  ^uQQssted  tnstallatk>fL  After  severaJ 
hours  of  Operation,  the  frequency  catt&ra- 
tion  drEfted  somewhat  and  a  simple  touch 
up  of  the  Irequency  trtmpot  was  in  order. 

I  found  only  two  real  faults  with  the 
f^Q—baih  related  to  podabEe  operaiiofi. 
The  first  concerns  the  powef  cord,  tf  the 
rig  is  inte<>ded  to  be  taken  mobile  or  for 
some  ot^ief  reason  run  off  12  V  dc,  ittere  is 
no  way  to  disconr»ect  t^»e  ac  power  coid.  t 
think  that  a  detachable  cord  would  save 
much  aggravation. 

The  second  point  concerns  transporting 
the  rig.  A  small  handle  on  the  rear  panel 
would  t>e  Ideal  so  that  (t>e  radk»  can  be 
Cjpmed  with  orke  hand  without  feai  of  drop- 
pi  r»g  iL  I  might  add  my  own  very  soon. 

Despite  these  minor  drawtiacks,  I  think 
that  this  receiver  witt  be  very  popular. 
Someone  will  protiably  come  up  with  an 
FM  addition  tor  It,  and  perhaps  a  mod  if  I- 
cailon  for  lOD-Hz  readout  capability. 

Heath  has  come  up  with  another  win- 
ner. 

To  receive  more  Information  about 
Heatiikit  products,  contact  Heath  Co,, 
UepL  J50-395,  Benton  harbor  Mt  49022, 

Greg  Wetler  K3MGQ 
Birds  bono  PA 

DICK  SMITH  ELECTRONICS 
UHF  WATTMETER  KIT 

I'm  going  out  on  a  limb  and  predict  that 
one  of  the  best  things  to  happen  to  etec- 
tjonlcs  in  the  US  this  year  Is  the  emer- 
gence of  Dick  Smith  Electronic  Si  Inc.,  the 
CalJfomla^tjased  arm  of  Dick  Smith  Elec- 
tron tcs  Pty,  Ltd-  of  Australia.  This  unique 
company  ofters  a  luH  line  of  electronic 
parts,  kits,  and  pie-wired  assemblies  us^ 
Ing  a  marketing  and  advertising  style  that 
is  sort  of  a  cross  betweem  the  old  Pofy 
PakB  catalogs  and  Radio  ShaOt. 

Accoidtng  to  their  sates  tlterature,  the 
company  has  been  In  existence  since 
1968.  when  D^ck  Smith  started  his  own 
two-way-radio  s«fVH:e  business..  Today^  it 
is  a  mytli-miHion-dollar  retail  operation, 
but  in  typicat  fashjon  we  f^ere  in  the  US 
have  heard  little  oi  nothing  a&out  Ihe  com- 
pany. However,  thai  will  change — very 
soon! 

Among  the  many  Hems  that  OSE  carries 
In  thek  product  i ins  are  Mrs  of  all  sorts- 
test  equipment,  ej^perimenter's  kHs,  audio 
amplifier  kits,  and  even  a  line  of  introduc- 
tory kits  called  "'Fun  VWay  into  Electron- 
ics,*' which  ts  apparently  quite  a  hit 
*'downunda"  (that  is.  AustrafiaK  The  devel- 
opment team  ai  DSE  apparently  scours 
the  amaleur  publ leal  Ions  in  VK^Iand  look* 
ing  for  new  ideas  as  well,  which  brings  me 
to  this  particular  reviiew  item — the  model 
K^t2  UHF  wattmeter  left  which  features 
1&  af¥l  aO-Watt  rana^S. 

Shoftiy  after  ttie  kit  was  received  here, 
a  call  came  Jn  from  Ike  Sam,  the  President 
ot  DSE,  Informing  me  that  I  had  been 
shipped  the  wrong  meter  movement  for 
this  kit.  He  thought  i  had  been  sent  a  ^00- 
mliliampete  movement,  when  in  realHy  it 
was  a  1 -m  if fi  ampere  movement  Re^arel- 


ing.  The  displayed- power  comparlsont 
weiQ  as  follows: 


The  Dick  Smith  £i»ctronics  modei  KS312  UHF  wattmeter. 


li^.  a  promise  was  made  to  forward  a 
TOOmlcroampere  movement,  and  I  set 
about  building  the  ^IL 

Dich  Smith  provides  a  considerable 
amount  of  Information  with  this  k^t.  A  long 
article  discuasmg  swr  (standing^ wave  ra- 
tio! from  Eiectronics  Ausiratia's  Novem- 
ber. 1%4.  Issue  is  reprinted  as  part  of  the 
assembly  Instructions,  presumably  lo  give 
the  builder  a  tsetler  idea  of  what  he/she  is 
actually  measuring.  This  is  followed  by  a 
short  article  describing  the  theory  and  op- 
eration of  Ihe  wattmeter  kit,  and  then  the 
assembly  Instructions,  A  pads  list  and 
sct^matic  round  out  tt>e  printed  mate- 
fiats.  (A  supplerr^emal  folder  descrit>es  the 
basics  ol   kit  building   for  the   tnexperi^ 

This  wattmeter  is  very  similar  to  the 
type  1  wrote  about  fn  the  September,  1984, 
Issue  of  73  ("Elementary,  My  Dean  Watts 
'n'  Swr"i  It  uses  a  stnpline  transmission 
Itne  {nominally  50  Ohms)  with  a  pair  of 
coupling  lir^es  running  parallet  to  it  ort  et- 
Iher  side  of  the  PC  board-  The  one  varia^ 
tlon  from  the  earlier  T3  circuH  is  anoth^ 
piece  of  PC  tioard  laid  across  the  lop  of 
the  sthpline  to  act  as  a  shield  (similar  to  a 
piece  of  coaslal  irarismlssion  line}.  Hew- 
tett-Packard  2600  hol-carrier  diodes  detect 
the  forward  and  reflected  voltages,  which 
are  (ed  to  several  tf  Jampots  to  set  the  de^ 
(ec^ing  ranges.  A  lCX>fnicroamp«re  meter 
is  used  to  display  th#  forward  and  re- 
flected values. 

Kit  assembly  is  not  complicated  and 
even  the  most  cautious  worker  can  pul 
this  together  in  three  hours^  Ail  parts  are 
sealed  in  plasti^c  and  there  are  generous 
amounts  of  extra  hardware  and  solder 
pins  for  making  connections  to  the  PC 
board.  However,  the  original  meter  that 
was  shipped  had  its  face  held  on  with 
sticky  tape  and  the  mounting  screws  were 
nowhere  to  be  found!  This  compliGated 
matters  when  I  tried  to  fit  the  custom  DSE 
wattmeter  scale  to  the  origlnai  1  milllam^ 
pere  meter,  and  I  had  to  resort  to  using  a 
thin  coat  of  rul>ber  cement  to  hold  it  in 
place.  Ttie  subsequent  arrival  of  the  cor- 
rect m«ter  solved  the  problem,  as  it  had 
the  correct  screws  with  It, 

Another  tricky  aspect  of  this  project  is 
the  assembly  in  and  around  the  enclosure. 


which  is  tiasicaliy  a  one-piece  box  with 
the  sides  open.  These  sides  am  ctosed 
with  two  panels  when  the  project  Is  com- 
plete. The  final  result  iooks  sharp  but  It 
makes  for  a  few  wiring  headaches  during 
assembly.  Once  the  stripline  assembly  is 
complete,  fl  is  Itien  fastened  to  a  tinned 
shieJd  plate  and  atlactted  to  two  BNC-typc 
connectors  on  the  r«ar  panel.  The  top 
shlefd  PC  board  Is  then  fastened  with  two 
nylon  screws.  At  this  point,  you  are  ad- 
vised to  solder  the  edges  of  the  si  rip  line 
board  to  the  tinned  shield  plate  through 
the  meter  hole  in  the  box.  This  is  quite 
tricky  If  you  want  to  get  a  good  soldered 
edge  all  the  way  around  tf^  board. 

I  wouid  suggest  using  a  chiset  tip  for 
your  iron  to  do  this  job  since  ttiere  isnU  a 
lot  of  room  to  maneuver  around  Also,  you 
have  to  Install  the  front  panel  switches 
and  then  solder  their  associated  PC 
boards  to  their  terminals  to  make  sure 
they  tine  up  correctly.  ThfS  is  detailed  in 
the  tnsi  rue  t  ions.  FlnaJly.  securing  Ifie  me- 
ter itself  to  the  rroni  panel  requires  dexter- 
ity with  a  socket  from  a  drive  set,  sirwre  the 
clearance  will  not  allow  for  a  drive  handle. 
Using  pliers  to  tighten  these  small  nuts  )b 
cheating  and  won't  provide  the  secure  fit 
necessary! 

To  summarize  construction:  The  assem- 
bty  manual  is  straightforward  but  the  tech- 
nique is  unusual.  It  can  tuR  accomplfst^ed 
by  ttte  novice  buHder,  although  having 
small  agile  fingers  helps  in  a  few  cases. 

Now  to  the  nitty-gritty.  How  well  does  It 
work?  A  test  setup  was  made  using  a 
short  piece  of  Bel  den  3214  from  a  Micro- 
wave Modules  432-2&S  transverter.  This  in 
lum  fed  the  DSE  wattmeter,  and  then,  us^ 
ing  adapters,  a  Sird  fylodeil  43  coupler  was 
attached  to  the  output  of  the  DSE  watt- 
meter and  terminated  in  a  Bird  Termaline 
50- Walt  coaxial  resistor.  The  MMT  432-28S 
normally  puts  out  10  Watts  when  driven  by 
a  Kenwood  TS-430S. 

Both  tofward  ar^  ref  lectetf  ranges  were 
cal iterated  against  the  Bird.  To  ensure  ttte 
highest  accuracy,  caiibratiofis  were  made 
at  mid  scale  on  both  meters  iie.,  5  WallsJ. 
Additionalfy,  measurements  were  made 
with  the  Bird  before  the  OSE  wattmeter  to 
verify  its  claimed  50-0 hm  Impedance  rat- 


WH  AT  DO  YOU  THINK? 

Hayte  you  recently  purchased  a  new  product  that  has  been  reviewfiilj  In  737 
If  you  have^  write  and  tell  us  what  you  think  about  It,  73  will  publish  your  com- 
menta  so  you  can  share  them  with  other  hams,  as  part  of  our  continuing  effort  to 
bring  you  the  best  In  new  product  information  and  reviews.  Send  your  thoughts 
to  Review  Editor,  73  Magazine,  Peterborough  NH  03453. 
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Not  bad]  The  next  step  was  lo  check  the 
50-Watt  power  range.  A  lOO-Wait  sing  was 
put  In  the  Model  43  and  tfie  ran^  switch 
on  the  DSE  wattmeier  was  set  to  50.  Cali- 
bration was  made  at  mid  scale — in  thJa 
case.  30  Watts  on  the  OSE,  which  is 
slightly  less  than  mid  scale  on  the  Bird  43. 
fyleasufements  were  made  at  five  different 
power  ranges  using  the  same  coajtial  re- 
sistor and  throttling  back  a  Mirage  DiOlO 
amplifier's  output  to  obtain  Ihe  desired 
power  tevets.  The  displayed-power  com- 
parisons were  then  as  folJowa: 
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Again,  very  respectable.  The  Inaccurai- 
cies  at  the  high  and  low  ends  are  not  un- 
expected. Bird  claims  only  10%  accuracy 
ot  full  scale,  especially  on  lower-power 
readings.  Tt>e  netl  question  was  "H  Ibis 
was  mdeed  a  5CMDhm  instrument,  wh«| 
WOUM3  stop  me  from  using  it  on  ^0  MHz 
and  even  144  MHr?"  (except  tor  recalibrat- 
ing the  range  pots^  The  answer  Is  that  it 
really  isn't  a  50-Ohm  Instrument,  but  thai 
doesn't  surprise  me.  Many  of  the  boards  I 
tested  for  the  earlier  73  stripline  wattme- 
ter showed  inconsistencies  from  batch  io 
{latch  ^n  (his  regard^ 

In  summary,  the  Dick  Smith  Electronics 
tiHF  wattmeter  kit  is  a  wet  I -designed, 
good-booking  piece  of  test  equipment.  It 
can  fill  a  need  for  the  more  serious  UHF 
enthusiast  and  Js  relatively  simple  to  con- 
struct using  mostly  conventional  tech^ 
nlques.  Ample  documentation  is  supplied 
with  the  kii  to  ensure  success.  In  addition^ 
OSE  supplies  a  "Sorry,  Dick^lt  won't 
worKV  coupon  to  allow  for  repairs  t>y  a 
DSE  facility.  Additional  coupons  allow  for 
a  calltiratlon  procedure  by  DSE  using  a 
Bird  Model  43  for  a  nominal  sum.  The  kit 
sells  for  $44.95  plus  shipping  and  han^ 
dling. 

Ono  additional  note:  Try  ip  ot^tain  the 
latest  t>SE  ftyer  This  has  to  be  the  fufinl* 
est  dinect-mail  piece  I've  read  in  a  lor^l 
time.  I  can  hardly  wait  for  the  catalog  to 
show  up! 

For  more  Information,  contact  D/c*f 
Smith  Etectronics,  fnc,  PO  Box  2249,  Red- 
wood Cify  CA  94063. 

Pe%T  Pytman  KTSi 

Morrtt  Plains  H4 

THE  SBKO  DATA  2000 

As  amateur-radio  operatojs.  we  have  a 
unique  habit  of  exploiting  the  capabilities 
of  a  variety  of  efectronlc  equipment.  From 
modifying  a  surplus  radio  to  converting  a 
CB  transceiver  for  ten-meter  use,  we  are 
constantly  adapting  arni  app^yjing  i«:hnot* 
ogy  to  meet  our  rteeds.  However,  not  all 
equipment  requires  modification  to  ba 
useful.  A  perfect  example  of  this  is  the 
widespread  use  of  microcomputers  in  the 
ham  shack  to  handte  the  laborious  task  of 
log  keeping,  OS  Ling,  and  other  paperwork. 
A  rkew  piece  of  equipfnent  which  I  have 


■ 
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found  to  t}«  useful  Irv  many  amateur-fadlo 
a|>pllca|ion9  k^  ttia  &Qik0  Oata-2000  wrtsi- 
watch  systofn. 

Th«  Seiko  Data-200a  i&  a  compuiefif«d 
wristwatcli  wlttch  Includes  a  wrist  u^ii 
and  a  keyboard.  The  wfjst  unit  looks  afid 
n^ars  like  a  ragulai  watcti.  It  displays 
Ihe  time  (hours-mlnutas-saconds),  data 
(monthHdayi,  and  has  an  alarm  and  a  stop- 
watch. The  watch  also  features  an  addl^ 
tlonal  function  which  makes  it  one  of  the 
moat  powerful  watches  avaMable:  a  non- 
volatile 2O0CN;hBracter  memory  Irs  which 
any  text  can  tie  stored  after  being  input  via 
ttie  keyboard  unit. 

The  watch's  m«mofy  ts  diirided  Into  two 
smfts  Oabeled  A  amj  B)  of  1000  ct^aiactsfs 
apiece.  Each  men^ory  can  t>e  recaNed  and 
viewed  on  the  watch's  l0^haracterby-4- 
Itne  LCD  display.  The  memory  can  be 
acroiled  up  or  down.  dispEaymg  40  of  the 
1000  characters  al  any  one  llrne. 

Data  are  Input  to  Ihe  watch  from  the 
keyboard  via  a  special  transmission  clr 
cuit  which  jtNiies  an  Inductive  method 
similar  to  that  usod  Jn  wall  Iran^Tormars. 
The  watch  and  the  keyboard  unit  each 
Contain  a  matching  colL  When  data  are 
transmitted  from  the  Keyboard  to  Ihe 
watch,  a  magnetic  f^eld  generated  by  the 
keyboard's  coll  cuts  across  the  coil  In  the 
watch,  gensfating  a  current  in  the  watch's 
coil.  This  current  switches  or^  and  off  to 
transmit  ttie  digital  information.  This 
method  of  transferring  the  data  allows  Itie 
watch  to  remain  sealed  and  elimi^nataa  Iha 
need  for  cables  and  other  wires. 

The  wrfslwatch  measures  3.5  cm  wide 
by  4  cm  long  by  1.2  cm  thick  with  alumi- 
num and  stain  leSB-ateel  const  rue  I  ton.  The 
band  is  adjustable  and  is  also  stainless 
steel.  The  watch  is  entirely  black,  with  the 


S^iko^s  DaTa-2000  wristWAteh. 


exception  of  tha  silver  back,  the  gold  let- 
tering, and  the  buttons. 

Directly  t^n&ath  the  LED  display  are 
four  buttons,  The  first  button^  starting 
from  the  left,  is  used  for  clearing  trie  stocK 
watch,  seliirvg  the  tifr>e  and  date,  and 
scrolling  up  through  merrKHy.  The  rveart 
button  in  line  is  used  for  selecting  ITie 
mode,  whether  it  is  time  and  dare,  mentory 
A  or  a,  the  alarm,  or  the  stopwatch.  The 
transmit  biittor>  is  used  for  Initialing  Ihe 
transfer  of  data  from  the  keytioatd,  The 
last  of  tha  four  buttons  is  used  for  starting 
and  stopping  the  stopwatch,  sotting  the 
time  and  date,  and  scrolling  down  through 
memory. 


The  keyboard  features  a  61-key 
QWERTY  layout  aiong  with  cursor^:ontrol 
keys  and  various  specfal  symbols.  To  com- 
municate with  the  watch,  th^e  back  of  the 
watch  must  first  be  placed  on  a  section  of 
the  keyboard  ia!>efed  Transmission  Cir- 
cuit, OrK^e  ttie  keyboard  i^  lum^  on  and 
the  transmit  button  on  the  watch  is 
pressed,  the  watch  i?  ready  to  recerve 
data.  From  the  keytxiard,  merr>ory  A,  tnenv 
ory  B,  Of  a  calculator  nrode  nrny  be  se- 
lected. 

If  one  of  the  memories  I&  chosen,  any 
data  typed  on  the  keyboard  will  be  trans- 
ferred to  the  watch's  memory.  There  ore 
several  sj^eclal  symbols^  ftuch  as  a  tele* 


phone  arKt  an  airplane,  which  can  be  used 
tfl  a  iieading  to  conserve  space.  The  cal- 
culator mode  allows  sj^mple  arithmetic 
(additiorv  subtract  ion.  multrptication.  and 
dM^ion}  to  be  performed  and  displayed  on 
the  watch's  display 

This  powerful  watch's  many  capabi li- 
lies can  be  applied  In  a  riumber  of  atna- 
teur-radioapfHlcations.  Imagine  going  to  a 
hamlest  with  a  complete  list  in  memory  of 
all  that  you  are  looking  for;  from  lubes  and 
other  parts  to  the  back  issues  needed  to 
complete  your  magazine  coMaction.  A 
portable  logbook,  a  repeater  direclofy  for 
your  next  trip,  and  skeds  complete  with 
names,  calls,  dates,  and  frequencies  are 
alt  useful  infofmation  that  could  be  stored 
Ifi  ttie  wa£ch  for  Instant  recall. 

This  watch  represents  the  tnciedibte  ad- 
vances In  solid-state  technotogy  (hat  haire 
been  made  over  the  past  several  years  arvj 
makes  one  wonder  what  Itie  future  hoida. 
It  Is  wonderful  fun  to  use  and  I'm  at  ill  com- 
Ing  up  with  new  applications  for  H.  Whjita 
Its  list  price  of  $195.00  may  discourage 
some  potential  buyers,  recall  the  calcula 
tor  revolution  In  which  the  price  of  calcu- 
lators dropped  by  several  hundred  dollaia 
over  the  course  of  a  few  years.  A  similar 
drop  in  th«  price  of  the  watch  can  also  be 
expected  as  its  technology  becorr»es  conv 
monpEace:  even  today,  ttie  watch  can  be 
found  discounted  weh  t>elow  lisi  pfice. 

Once  you  stan  galng  this  watch,  ft  is  dif- 
ficult to  gel  along  without  rS.  And  one 
thlr^g  Is  for  cerlaln^its  applicatloris  are 
limited  only  by  the  imagination  of  the 
user. 

For  more  Information,  contact  Hsitori 
Seiko  Co.,  Ltd,  6-21  Kyatashi  2Chom9, 
Chup-ku,  Tokyo  t04,  Japsn. 

Jonathan  Mayo  KR3T 
Media  PA 
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Marc  /.  Leavey\  M.D.  WA3AJR 
6  Jenny  Lane 
Pfkes^llle  MD  21208 

For  many  years,  whenever  I  was  asked 
fOf  a  simple  clfcuit  lor  a  RTTY  AFSK  gan^ 
erator,  1  referenced  a  one^transistof  won- 
def  that  ^  wrote  about  in  an  article  In  73 
several  years^  ago.  I  liked  ihis  particular 
circuit  because,  att  hough  it  used  ttie  fa^ 
miliaf  8S-mN  torotd  coils  once  so  ublquf^ 
tou&  in  amateur  RTHf.  it  was  relallvety 
atraightlorward  to  build  and  slmpie  to  ad' 
lust.  The  only  thing  I  didr^'t  like  about  It 
was  that  the  waveform  was  not  a  true  sine 
wave,  so  using  It  on  SSB  to  generate  HF 
RTTV  was  out,  But  the  circuit  was  de- 
signed  for  VHF  AFSK  links,  and  there  It 
did  welL  And  these  days  finding  those  to- 
roids.  which  used  to  be  five-for  adoiiar 
and  in  every  ad  and  on  every  table  at  ham- 
fasts,  has  become  nearly  impossitjle- 

Well,  sorry,  old  t)uddy.  but  I  have  a  new 
flwcHlte  As  I  mentl^oned  la^t  mtpnth.  these 
two  euties  caught  my  eye  while  i  was 
stFOiling  through  my  locat  Radio  Shack  in 
Towson,  Moi  salesgirls,  althougti  ihey  are 
not  b^ti  either,  the  two  in  mtnd  are  chlpa 
of  particular  interest  to  the  RTTYer.  Last 
time  I  talked  about  the  XR2211  phase^ 
locked  loop  as  a  basic  demodulator,  so 
this  month  let's  have  a  go  at  the  XR-2206 
function  generator. 

This  little  cutle,  marketed  under  Radio 
Shack  s  stock  number  276-2336  and  sold 
for  six  tHicks  or  less  ion  sale).  Is  a  stable 
source  of  frequencies  in  the  ran>^  of  trac- 
tions of  a  Heftr  to  0*>e  rrwH^aherij  or  more^ 
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All  H  takes  is  a  few  passive  components, 
that  is,  resistors  and  capacitors,  and  you 
a/e  ready  to  roll 

An  AFSK  generator  which  puts  out  hlgh- 
qualHy  sine  waves  at  standard  tor  non- 
sianda/d,  for  that  matter)  amateur  RTTY 
frequefhcJes  is  st>own  Isn  Fig.  1.  A  few 
words  of  explanation  are  iitordec.  First  of 
alU  til©  *  Vcc  for  this  chip  is  10  V  dc,  not 


t¥m  M  *ilh  comnron  TTL  chips.  Ttw  RTTY 
keying  voitage  ta  fed  to  pin  d.  referervced 
to  ground,  arKi  sftouid  iftow  a  swing  from 
le^s  than  one  vo^t  to  more  than  two  volts 
Wi  will  look  at  how  thai  is  accomplished 
U%  i  aecond,  f^ext,  the  two  audio  frequen- 
cies aredetemiined  by  the  combination  ol 
the  capacitor  between  pins  5  and  6.  which 
should  be  a  stable  0,01-uF  capacitor  (noi  a 
plain  garden-variety  disk— these  often 
show  far  too  much  drifts,  and  the  resistors 
QfOing  to  ground  from  pins  T  and  S. 

Ttie  frequerKy  generated  by  a  hi  g  thieve  I 
signal  on  pin  9  is  dellifniln«d  by  the  resis- 
tor on  {>in  7,  and  ttie  frequerKy  g^^r^ted  by 
a  k>w-ievel  signal  on  pin  9  i^  determined 


□ne  E3itp 


DUt  put 

#c=a.[]iuF 


TTV 
inpui 


fig.  L 


by  Itie  resistor  on  pin  8  Vtm  relationship  is 
deiefmined  with  the  formula  f  =  1^R  x  Q. 
So.  w<th  3  0.0 tuF  10.00000001 -F)  capacUof 
and  a  45£XXH)hm  fesator.  a  fnequency  of 
approKimatety  2200  Kz  woutd  be  gener- 
ated. Btat  t3  why  I  show  SOk-Ohm  poitn- 
tlometers  for  the  two  frequency^etermin' 
ing  res ES tors.  You  could  certainly  use  a 
ffxed  raalstor  and  potentiometer  combl- 
nailon  (such  as  a  SOk-Ohm  resistor  end  a 
25k-Ohm  potentiometer  in  series!  to  allow 
finer  adjustment  over  a  more  narrow 
range;  it's  up  to  you 

So  far  I  have  avoided  calling  eHher  fre- 
quency mark  or  space,  and  with  a  good 
reason.  It  will  depend  how  you  are  keying 
Iffce  circuit.  If  you  have  a  setup  where  a 
positive  voltage  represents  mark,  and  ei- 
tNNT  ground  or  a  negative  ^ftage  repre- 
sents space,  then  Ihe  mark  frecjuency  wit  I 
be  determined  by  tha  resistor  on  pin  7,  and 
tf^e  space  frequency  by  pin  &.  However,  if 
ycu  are  keying  this  with  an  (pardon  the 
e^ipfesslon)  "RS-232"  voltage  level,  then 
the  mark  will  be  a  negative  voltage,  and 
the  space  a  positive,  and  the  situation  la  re- 
versed!  In  that  case,  use  the  potentlome* 
ler  on  pfn  B  to  set  the  mark,  and  pn\  7  to 
set  the  space. 

I  mentioned  thai  this  clfcutl  is  not 
bound  to  the  "standard"  RTTY  freqtMn- 
cl^r  and  I  meant  that,  AltfKKigh  I  am  syr« 
many  of  you  will  be  setting  up  tor  m^fkm 
2125  1^  and  ell  her  170-Hz  shift  (S|iace  = 
22S5  Hz]  or  650-M2  shift  |space  =  297&  Hil 
there  is  no  reason  in  the  world  to  feel  thai 
tftosB  frequencies  are  engraved  In  stone  If 
you  will  be  feeding  the  signal  through  an 
SSB  transmitter  to  produce  IHF  FSK.  SOt 
for  example,  you  may  choose  to  use  a  fre- 
quency closer  to  the  midpomt  of  the  audio 
passband.  like  1600  Hi  for  mark  and  >770 
Hi  lot  space;  It  all  depends  on  you. 
tHmm  . ,  rounds  like  a  song  cue!) 

Lei  me  see — what  else  can  I  tell  you? 


Ofi«  ttVAt  tho  potentiometer  connected  to 
pin  3£cmtrol5  output  ampJitude.  My  sp^^s 
r«ll  me  that  you  wtH  get  about  60  mV  ot 
output  Tor  every  kllohfn  of  resistance,  so 
with  a  maKJmum  of  50k  Ohms,  you  should 
be  abfe  to  oet  about  3  volts  peak  lo  peak, 
more  than  enough  to  drive  youf  transmit- 
tefn  I  would  think-  Of  course,  you  will  need 
30«Tie  klfid  of  standard  to  set  thts  thing  on 
trequency,  which  can  range  from  a  fre- 
quency coimler^ — they're  getting  ao  cheap 
now  ttiet  It  fs  hard  to  Imagine  t>elng  witti- 
out  one— to  a  welhcaHbraied  demodula- 
tor. Then  again,  If  you  are  building  a 
demodulator  as  well  and  have  no  stan- 
dlwd,  ttien  we  can  get  vefy  Einstelnian  ar>d 
speak  of  relative  frequ«r>cy  ai^  motion, 
but  bettef  you  should  frr>d  a  buddy  with  a 
standard  you  can  anchor  to^ 

Good  luck— with  this  circuit,  and  the 
one  shown  la^t  month,  you  should  be  abia 
to  get  onto  RTTY  on  a  shoestring  without 
too  much  trouble- assuming  you  have  a. 
terminal  of  sons,  of  course.  But  that  is  a 
topic  for  aiKnihef  co^tumn! 

I  have  a  letter  here  from  Jim  Engelen 
WO0BIE,  in  Mankato  MN,  who  Is  using  a 
QoCo  on  RTTY  and  writes  of  being  told 
that  he  is  "upside  down"  when  transmit^ 
ting  on  HR  Well,  Jim,  1  here  are  at  least  two 
possible  reaM>ns  for  ihls  happening.  The 
first  IS  related  to  the  manner  of  keyi^,  as 


discussed  atx^ve.  Various  keying  circuits 
interpret  maik  and  space  ditfsfently,  arid 
If  you  are  generating  a  positive  voltage  for 
mark  and  feeding  it  to  an  RS-232  input 
which  expects  a  negative,  welt  you  get  the 
picture.  The  solution  Is  to  change  the  way 
you  afe  generating  the  voltage,  If  possible, 
or  read  the  next  problem  and  Its  solution 
And  try  that 

Ttie  other  reason  for  ttiis  happening  le  if 
you  were  transmit  ting  on  fhe  ^'wrong'^ 
sideband.  Let's  see  why  this  happens. 
Starting  out  with  the  desired  HP  signal,  re- 
call the  Old  aaWp  printed  here  many  moons 
ago:  LSMFT — ^Low  Space  Means  Fine 
Teletype.  Now  i  know  that  to  you  younger 
folks  these  letters  n^an  nothing,  but  trust 
me,  they  have  been  an  effective  mne> 
monic  until  recently.  However,  the  stanr 
dard  on  AFSK  is  to  have,  as  I  mentioned 
above,  a  low  mark  frequency  and  a  high 
space.  Now,  If  you  transmit  on  lower  side- 
band, the  frequency  transmitted  Is  the  dtf- 
ference  of  the  center  frequency  minus  the 
audio  frequency.  So.  a  higher  audio  torn 
for  space  will  result  in  a  lower  rf  space  fre- 
quency. However,  if  you  a/e  transmitting 
on  upper  sideband,  the  audio  tones  are 
not  inverted  and  you  will  t^e  transmitting 
upside  down  from  the  normal  HP  convene 
tion.  This  becomes  a  problem  with  some 
HF  rigs  which  automatically  select  the 
side$»and  t}as«d  on  the  convent  lor^l  side^ 
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US(NG  THE  AO-10  APOGEE  PREDrCTIONS 


AfXHI^e  predictions  for  the  month  of  August  are  provided  for  three  sections  of  Hie 
United  Smtes:  WashEngton  DC  at  39N  TTW.  Kansas  at  39K  9SW.  and  California  al  38N 
122W,  Times  are  In  UTC  and  apogee  in  Ihls  case  is  mean  anomaly  12S  rounded  to  the 
nearest  whole  hour.  Use  the  chart  as  a  gutde  In  aiming  your  antenna,  then  fine-tune  the 
azimuth  and  elevation  values  to  peak  the  saiellite's  beacon  signal.  If  you  require  more 
accurate  orbital  predictions,  contact  AMSAT  at  PO  Box  27,  Washington  DC  2D044. 
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bands  used  per  band.  So,  on  (en  rnetefs. 
wt^ere  upper  sidet^rtd  Is  usually  used, 
mese  transmitters  will  irartsmit  RTTY  up^ 
side  down,  if  used  in  the  ''normal"  way. 
The  solution  Is  to  switch  sidebands,  if  you 
can.  If  you  can't,  then  you  have  to  go  bach 
and  swap  mark  and  space  somewhere 
else  In  the  system,  eithef  in  ihe  way  you 
are  keying  the  transmitter,  with  an  in- 
verter, or  In  the  software  you  are  using",  ff 
It  Is  capable  of  doing  ttiat.  Let  me  know 
how  things  work  out. 

Regards  to  another  CoCoNuU  6ob  Bill- 
son  KC2WZ,  of  West  field  NJ.  Bob  Is  look- 
ing for  a  program  to  use  his  CoCo  on  TDO 
systems  to  communicate  with  the  deaf 
Such  a  program  ^s  available  in  the  CoCo 
51 G  on  CompuServe.  This  brings  up  the 
side  topic  of  what  to  do  wllh  your  old  ma^ 
chines  when  you  computerlJte.  I  don't 
know  how  many  of  you  are  aware  of  the 
use  of  Murray  machines  by  the  deaf,  but 
rm  sure  that  many  of  you  have  seen  this 
or  thai  public-sarvjce  agency  prmt  a  spe^ 
ciai  teieplK>ne  numt^er  detail^ed  either  as 
TTY,  wriose  meant r^  is  obvious,  or  TDO. 
which  stands  for  TTY  Device  (or  ihe  Deal. 
If  you  have  an  older  Model  15  or  the  like 
lying  about,  why  not  contact  a  local 
agency  and  see  if  it  could  not  be  put  to 
good  use  serving  the  needs  o1  the  hearing- 
Impaired  in  your  community.  Public  ser^ 
vice  is  not  always  on  the  air.,  you  krKiw. 

I  had  hoped  to  print  some  photos  of  thfs 
yeaf's  Greater  Baltimore  Hamt>afee  and 
Computerfest.  sponsored  by  the  Balti- 
more Amateur  Radio  Clubt  in  this  month's 
column.  Unfortunately,  those  photos, 
along  with  a  smashing  one  of  my  youn- 
gest, remain  lost  within  the  bowels  of 
Eastman  Kodak,  somewhere  between 
here  and  Rochester.  Hopefully  f  will  have 
them  back  in  tJrne  tor  next  month.  J  think 
you  wtH  enjoy  Ifiem. 


Sevefal  of  you  have  forwarded  com« 
ments  to  me  complaining  of  poor  re- 
sponse by  a  number  of  suppliers  of  RTTY 
programs  and  equipment.  I  have  sent 
these  letters  on  to  the  respective  manu- 
facturers, and  some  of  them  have  been  an- 
swered. About  all  I  am  willing  to  say  at 
this  point  in  Ome  Is  that  if  you  have  wrilten 
to  me  complaining  of  a  problem  and  that 
problem  has  still  not  been  solved,  please 
drop  me  another  rKJte.  The  companies' 
concerned  responses  are  praiseworthy;  I 
only  hope  that  they  represent  actions,  not 
words  alone. 

The  files  are  also  lilltng  up  with  Infor- 
mation on  many  more  RTTY  programs  for 
the  various  personal  computers  that  I 
knew  SKlsted.  l  think  you  will  en|oy  the  list 
being  put  together  and  perhaps  find  new 
avenues  to  explore.  It's  never  too  fate  to 
let  me  hear  from  you  with  your  opinion  on 
this  piece  of  software  or  that  piece  of 
hardware,  I  am  trying  to  keep  a  current 
list,  which  shall  join  ttie  other  reprints 
avatrabte  from  tn^s  column  to  t>e  available 
frcwn  this  address  Not  yet^  though!  Wait 
until  Ifie  first  edition  is  pubitshed  in  ttiLs 
column.  It  just  ml^ht  answer  alt  your  {ques- 
tions. 

As  always,  I  remain  reachable  at  Com' 
puServe  ID  75036,2501.  via  E  Mall  or  on  the 
CoCo  SIG  Feel  free  to  drop  me  your  conv 
ments  there  as  wall  as  in  Ihe  mail  at  the 
above  address.  If  you  have  a  question  that 
is  too  Involved  to  send  on  E-Mail,  but  the 
answef  could  be  sent  I  hat  way.  Include 
your  ID  in  your  letter  and  I  wilt  try  to  send 
the  answer  e^ectronlQally.  t  aim  Lo  please. 

Stay  luned  to  the  next  few  months  as 
we  look  at  as  many  ways  to  gel  on  RTTY 
as  we  can.  trying  to  avoid  high-ticket 
items  if  at  all  possible.  I  enjoy  your  input, 
and  from  that  Input  I  know  you  enjoy  my 
output,  light  here  in  "RTTf  Loop." 


MOVING? 

SUBSCRIPTION 
PROBLEM? 

Get  help  with  your  subscription  by 
calling  our  new  toll  free  number: 

between  9  a.m,  and  5  p.m.  EST, 
Monday-Friday. 

If  possible,  please  have  your  mailing  label 
in  front  of  you  as  well  as  your  cancelled 
check  or  credit  card  statement  if  you  are 
having  problems  with  payment. 

If  moving,  please  give  both  your 
old  address  and  new  address, 

*  New  York  State  rcsidenis  call  [-800-732-9119, 
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Individual  (noncommof  ciaJ}  _  .  > 25^  per  word 

Commer ci«l  ........  a ....................  ^ .... .  .  .......  60c  p&r  word 

PrefiayrrieAt  by  theck  o*  mctney  order  Is  reQutrad  wittt  your  ad.  No  discounts  or 
cc>mmjs5li{>ns  am  available.  Piedae  rttake  your  payrrvenl  lo  73.  Rates  lot  multiple 
Insertton:^  are  available  on  request. 

Advert isir>g  must  |>enaln  to  amateur  racSio  products  or  services,  No  special 
layouts  or  positions  are  possible.  All  advortlsing  copy  must  be  submitted 
typewritten!  (doubEe^spaced)  and  must  include  full  naine  and  address.  Copy 
timitecf  to  100  words,  maximum.  Couni  only  words  in  text  Address,  free 

73  canrvot  verify  adverilsmg  cJaims  and  cannot  tjs  held  resportsible  foi*  claims 
made  by  ihe  adveftiSer.  Ualiillty  will  be  limited  to  making  any  r^cessary  correc- 
tions m  tbe  next  available  iss^ue. 

Cdpy  must  be  received  in  Peterborough  by  ttie  5tli  ol  the  second  rnontti 
preceding  ihe  cover  dale, 

Vlahe  checks  payable  to  T3  Magazine  and  send  to:  Ross  Kenyon,  Advertising 
Department,  73  Magazine,  SD  Pine  Street,  Peterborough  NH  034SS. 


ttOfilLE  IQNITIOK  SHIELDING.  Free  hiera^ 
tufe.  £stes  £ngir^eefir>a.  5S0  Marine  Drive, 
Port  Angeles  WA  98362.  BNBaOB 

MILITARY  TECHWCAL  MANUALS  for  old 
and  obsolete  equipment.  SO-page  calnlog, 
$3.00.  Military  Technical  Manual  Service, 
2266  Senasac  Ave..  Long  Beacfi  CA  90BtS. 
BN6(H& 

NOV  HAM-SWL  SOCIETY  lor  unity  of 
ihotight  &  teaming.  Open  to  all.  Many  top- 
ics, awards,  free  ad  space  In  periodical, 
society  net,  museum  participation.  Shack 
pics  i  QSLs  welcome.  Writers  needed, 
SASE  (Of  info  to  RCSW.  32  App legate^ 
Bennington  VT  05201.  BN8I07 

THE  DXTBS  MAGAZiHE^  Up-londale,  in- 
formative.  Interesting.  Compiled  arKl  edit- 
ed by  Gus  Browning  W4BPD,  DXCC  Honor 
Roll  Certificate  #4.  &end  lor  ft&e  sample 
and  subscription  Information  ioday  PO 
Drawer  DX.  Cordova  SC  29039,  BNB261 

CASH  PAJD  foe  traffic^ peed  radar  equip- 
menL  Write  or  call:  Brian  R.  Eslermaa  PO 
Boi  SI  41.  NorlhfJGld  IL  WmZ.  (312^ 
251-8901.  BNB271 

COPY  SATELLITE  PHOTOGRAPHS,  weath^ 
er  maps,  and  prf^ss  on  our  military-surplus 
facsimile  recordefs.  Recorders  are  solid- 
slate,  dual-speed,  and  fully  axitomatic 
Catalog  available  AtJantic  Sales.  3730 
I4autilus  Ave..  Brooklyn  N¥  11224;  {7lgh 
372-0349.  BNB^aO 

S$S$$  SUPER  SAVINGS  on  electronic 
pans,  components,  supplies,  and  comput- 
af  accessories.  Free  4D'page  catalog  for 
SASE.  Get  on  our  mailing  list.  BCD  Elec- 
tro. PO  Box  8301 1§,  f^ctiafdson  TX  73063: 
(214)490-1102.  SNB2B8 

ATLAS  3&0XL  OWNERS  GROUP.  Free 
newsletter.  Send  Q&L  with  rig  ^In  and 
SASE.  Know  people  who  repair  them?  In- 


formation to  share?  Questions?  Rod 
N5NM.  Sox  2169A,  Santa  Fe  NM  87501. 
&NB291 

ises  **BLOSSOMLAND  BLAST,"  Sunday, 
October  6,  1986.  Write  "BLAST.'  PO  Box 
175,  St.  Joseph  Ml  49085.  eNB296 

FlNO  OLTT  whal  else  yoo  can  ihear  on  yO«f 
generaJ^Kjverage  transceiver  or  receiver. 
Join  a  shortwave  radio  listen ing  club 
Compleie  information  on  major  Norih 
American  clubs  and  sample  newslaiier, 
$1,00.  Association  of  North  American 
Radio  Clubs.  1500  Bunbury  Drive,  Whit  tier 
CA  90601.  BMB310 

CX7  REPAinS,  Merit  Man<lelhern.  2315 
Dertjy  St..  Berkeley  CA  94705:  (4tSV 
549-9210.  BNB320 

DX  ADVENTURE  on  Monlserrat.  only  $250/ 
week  Details:  Cnod  Hams  VPaMU  Box 
4fiai  7.  Santa  ^saCA  95402.  eNB32t 

IMRA— Interna 1 1 or\a1  Mission  Radio  Asso- 
ciation, Forty  coy  nth  es.  600  membefs. 
Assists  missionaries  with  equipmer^l 
loaned,  weekday  net.  14.260  MHa  2:00- 
3:00  pm  Eastern.  Brother  Bernard  Frey,  i 
Pryer  Manor  Road,  Larchmont  NV  1053S. 
BNB32e 

FRE&  100  QSLs  with  first  Ofder.  Samples 
50c  Gazebo  Press,  Rt.  4  Box  414d^  LaPlata 
MD  2064&  BNB327 

ELECTRON  TUBES:  receiving,  transmit- 
ting, microwave. .  .all  types  available. 
Large  inventory  means  next-day  shipment 
in  most  cases  Daily  Electronics.  PO  Boit 
50Z9.  Compiofi  CA  90224;  £21^774-1255. 

WANTED:  radios,  tubes  pre- 1939  tor  my 
collection.  Howard  Stone,  HCR-S,  Box 
41 B,  Deer  River  MN  56636  BNBSas 


CODE-PRACTICE  PROGRAMS  diskette 
for  IBM  PC,  PGjr.  Si 0.00  ppd.  Andrew 
Modlaf73/N3EGM,  5  Derby  Place,  New- 
town PA  18940.  BNB334 

HAM  TRADER  YELLOW  SHEETS,  in  our 
24th  year.  Buy.  swap,  sell  ham-radio  gear 
Pubtislied  twice  a  month.  Ads  quickly  clf- 
cu(ale — no  long  waii  for  results.  SASE  lor 
sample  copy.  SlOOO  fof  one  year  (24  is- 
suesV  PO  Box  356,  Wheatoo  IL  60109. 
BN&335 

Q&L  CARDS— 50  for  $5.00  and  lOO  lor 
»e.OO,  postpaid,  Kenneth  Hand  WS2EUF, 
PO  Box  708.  East  Haniplon  NY  11937. 
BNB336 

COMMODORE  AutlKHized  Service  Center^ 
24-hr.  service,  WA2AJQ.  303  S,  Vermont 
Ave,.  Royat  Oak  Mi  43067;  (^13^399  3990. 
BNB337 

START  COPYING  CW  THE  EASY  WAY! 
beam  to  copy  code  like  the  pros!  Gain  on^ 
thecal r  cofifidefkce  quickly!  Easy-to-team 
word-recognition  system  to^  the  ham  who 
a^eady  knows  the  code.  1 4-day  money- 
back  guaraniee.  Order  Ihe  QSO-TTainer^" 
Code  Course,  Send  $14.95  +  $2,00  ship- 
ping and  handling  (IN  residents  add  SO  B5) 
to  AVC  Innovations,  tnc.  Oepl.  70.  PO  Boji 
20491.  Indianapolis  IN  46220  aNB338 

HORSE-CODE  TAPES  AND  RECORDS. 
Heattikit  code  oscillator  St 0.00,  dc  elec- 
tronics course  $25.00,  old  tubes,  unused 
Motorola  CB  and  antenna  S75.00,  three  old 
FM  transceivers,  miscellaneous  electron- 
ice  parts.  Make  an  offer,  CaH  {30l)-937^ 
(Kffl6(BeltsviHe  MDl  BNB34e 

RADIO  TRANSCRIPTION  DISCS  WANT^ 
ED,  Any  si^e,  speed.  W7F12,  Box  724— 
WG,  Redmond  WA  98073^724.  BNB347 

RADIO  OFFICER  WANTED:  FCC  and 
usee  licenses  and  6-montr>  endorsement 
required  for  sea-goin^  employmeni.  Excel- 
lent money  and  fringes  foi  technically 
qualified  person.  Send  resume  and  cop+es 
of  licenses  to:  Box  NH  2493,  BtO  Seventh 
Ave.,  New  York  NY  10019.  BNB34e 

CABLE  CONVERTERS.  LowesI  prlge. 
Dealer  inquiries  accepted.  Quantity  dis- 
cotmtft.  Free  catalog.  P.O.  Video  Corp,.  61 
Gatchtili  SL,  Dept.  73,  Byftak)  NY  14212. 
BNB349 

ANTlQtlE  RADIOS,  schtfTlfttlea.  tut>es, 
and  literature,  Send  $1.00  to  VftS(ST)v  376 
Cllley  Rd.,  Manchester  NH  03103,  for  a 
large  catalog.  8NB350 

TOO  MANY  MICROPHONES  on  yotjr  op- 
erating desk'^  Wiih  the  Sl&CO  model  612 
mike  control  you  can  now  use  one  m»cro^ 
phone  with  several  rigs.  Prices  stan  at 
$15.95.  Southern  Instrumental  Ion,  PO  Box 
5097,  Ormond  Beach  FL  32074;  |904)-673^ 
1069  BNBaSl 


COCO  SOFTWARE  Gy  dataLOG!  Compre- 
hensive logbook  prograin,  DXCC/WAS  da- 
tabase, CoCo  Mprse  wfinterlace.  disk 
u1 11  Hies.  Write  or  call  tot  tree  catalog. 
daiaLOG  Software,  WA4FNG,  PO  Box 
10531,  JackSOnvUJB  FL  32247;  (904)396- 
6672.  BNB352 

REPLACE  RUSTED  ANTENNA  60US  with 
stainless  steel  Sm,all  <|uaniitles,  free  cat- 
alog Elwick,  Dept  554.  230  Woods  Lane^ 
Somerdale  NJ  06083.  BNB3&3 

3-5002,  S70,00  each  plus  ah Ipping,  50»year 
con  eel  Ion  of  tubes.  W5QJT.  PO  Box  I3t51. 
El  ftaso  TX  79913;  <9l5)-532  2509.  BNB364 

UOVINQ  TO  CENTRAL  FLORtDA?  Beaiitt- 
ful  QTH.  minutes  Irom  Disney  World.  a700 
air-conditioned  square  feet,  lovely  half- 
acre  wooded  lot,  prestigious  neighbor- 
hood. Three  bedrooms,  two  toaths,  fire- 
place,  sophisticated  ham  shack,  game 
room,  screened  porch^  su^  deck,  separate 
matching  SOO-ftquare-looi  utility  buiNJing 
(Ideal  lor  worftshojs  or  in-law  siirte)  Fur- 
nishings possible.  Includes  160'  Rohn  45G 
construction  tower.  Wilson  5elemerit 
monobanders  {10.  15.  and  20  melerSK  in- 
verteri  V  d I  poles  (40  and  80  meters^H  13' 
Earth-siat^on  satellite  system.  Many  other 
amenities.  Superlative  QIH  for  retlrir^  ra- 
df«  amateur.  $175,000.  terms  negofiabfe. 
fot  (nforTr^tion.  pictures,  etc.  call  Dort 
W4JTK^  t305}-29e^3na  or  write  (Address 
OK  in  Caf/f>ooilr),  (Moving  to  $300,000  home 
next  door!)  BN6356 

WANTED;  schematics  lor  Motorola 
y43GGT  tube-typie  VHP  police  transceJvef. 
Emii  Kubanek  WBeVR.  6298  Old  Allegan 
Road.  Saugafuck  Ml  49453  BNB356 

COMMOI>ORE  S4  CW  INSTRUCTOR  PRO* 
GRAM,  Generates  CW  on  TV  speaker. 
Random  code,  keyboard  input,  or  prere- 
corded "CW  Tests,"  Character  speed  and 
spacini  set  lndep«rfdenily.  Designed  for 
classes  and  mcreasing  code  speed. 
$15.00— diskette  or  casseite  (speciiyj. 
Der^nis  Otver  N7BCU.  22000  S.  Tonya  Ct. 
Beavercreek  OR  97004,  BNB357 

eaSQB:  My  logs  show  thousands  of  un- 
claimed QSL  cards  from  contacts  in  1976 
ifom  Africa.  To  claim  yoijrs,  send  QSi  and 
$2.00  to:  90&Ga.  PO  Box  133,  Firestone 
CO  60520.  BNB35a 

HAMSWAP  newsletter— now  takinn  free 
ads.  Buy/seM tirade,  plus  equipment  dis- 
counts. Must  include  pNone,  12  issues 
S9.00,  HamSwap,  PO  Box  420171,  Sacra- 
mento CA  95342.  BNBa59 

KTSB  ANTENNA,  160m- 10m,  no  Iraps. 
$5f9.95.  Weather-boot  kit,  S696.  Open-wire 
feedline.  roller  inductors,  antenna  acces- 
sories, and  much  more!  Kilo-Tec.  PO  Bok 
1001,  Oak  View  CA  93022;  {&05)  646-9645, 
BNB360 


QPECIAL  EVENTS 


Usffngs  in  this  coiumn  ar^  prcvKfed  irw  <^ 
dto/pe  on  a  spacehavaitabie  bas^  77lt  fthF- 
iowing  information  shouftt  fee  included  in 
every  anrTOLrr?cerTte/}r,  &pon&or,  event,  date, 
time,  pi&ca,  Gity,  St&ie,  admission  Gharge  (if 
anyh  featums,  tafkin  irequencias,  and  tha 
neme  of  whom  to  coflfacf  for  tufther  ifttorm^ 
tioit.  AfiAOuncemefits  must  te  fecetved  by 
73  Magazine  try  the  first  04  tf)e  motrrh.  tmo 


months  pifor  to  ttte  month  in  vthich  U^e  event 
takes  piac^.  Mstf  to  BcStiftiat  Offices.  73  M.ao- 
asirm,  Pine  Su  Petetttofovgh  NH  (i345S. 

KALAWAO  COUNTY  HI 
JUL  25-2B 

The  Kauaj  Amateur  Radio  Club  wilt  oih 
eraie  station  KH6F  from  Kalawao  County, 


a  leper  settlement  on  the  islar>d  of  Moto- 
kai,  on  July  25-26, 1985,  Operation  will  be 
on  80.  40,  20,  15,  10,  and  2  meters  using 
SSB,  FM,  and  CW.  To  QSL,  send  an  SASE 
(or  SAE  and  IRCJ  to  KH6F,  PO  Box  675^  Ko- 
loa  HI  96756. 

OKLAHOMA  CITY  OK 
JUL  28-26 

t^ie  Central  Oklahoma  Radio  Amateurs 
(CORA)  will  sponsor  Ham  Holiday  85  (HH 
65)  and  the  ARRL  Oklahoma  State  Con- 
vention on  July  26-28, 1985,  at  the  Lincoln 
Plata  Inn,  Oklahoma  City  OK.  Pre-reglstra- 
tiofi  wilt  be  SSOO.  $4.00  for  each  non^am 
tamiiy  memt>ef.  Registraiion  at  ttie  doof 


w^tl  be  $10,00.  Acilvffies  will  IrKlude  com- 
mercial displays,  Ilea  market  ^on  Saturday 
only),  QCWA  breakfast,  MARS,  SMfRK, 
Oklahoma  Repeater  Society,  license  ex- 
ams, and  various  technical  artd  nontech- 
nical forums.  For  more  in  forma  tiori,  write 
Ham  Holiday  1965,  PO  Box  60CKO.  Okla- 
homa City  OK  73146. 

GREENSeURO  PA 
JUL  28 

The  FooihlUs  Amateur  Radio  Cfub,  Inc., 
will  sponsor  the  seventeenth  annual 
Greensburg  Hamfest  on  Sunday,  July  26, 
1985,  at  the  Nevin  Arena.  Greensburg  F% 
Tickets  will  be  S2.00  or  3^.00,  Indoor  ta- 
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Dies  will  be  $5.{M3  and  taiigaiing  will  be 
S2-00,  There  will  be  fe(reaftments.  Talk  In 
on  147.78/18.  Rx  fufthej  irilofmation.  ad^ 
vaiice  regtstratton,  or  tible9.  write  FARC* 
Inc..  PC  BOK  236,  Gf^naburQ  RA  15601,  or 
contact  WB3KJH. 


OEMVER  CO 
JUL  30-AUG  1 

TTie  Amateur  Aadio  Motorcycle  Club 
flocky  Mountain  Roundup  III  will  be  he^d 
Jufy  30  tti rough  August  1.  1985,  some- 
wtiem  west  ol  Denver  CO.  The  exact  loca- 
tion wNI  be  named  later.  Riding  radio  cper^ 
atora  ctieck  the  ARMC  Net  on  Thursday 
nlghta,  0300  UTC,  7237.5  kH;.  Send  a  busfc^ 
neas-size  SA3E  to  Gary  McOuffJe  AGON, 
nt.  1.  Box  464,  Bayard  NE  63334^  aAd  asN 
for  net  inlofmallon. 


AUSTIN  TX 
AUG  2-4 

The  Austin  Amateur  Radio  Club  and  the 
Austin  Repeater  Association,  in  con | unc- 
tion with  Ihe  Texas  VHFFM  Society,  will 
sponsor  the  third  annuai  Austin  Summer 
lest  on  August  2-^,  1365.  at  the  Austin 
MsfTiott  Hotet,  Austin  TX(in(er&ectton  of  I- 
35  and  US  290.  on  the  northeast  side  of 
Austin^  Registration  for  all  people  18  and 
olde^  is  S5.00  in  advance,  57.00  al  the  door. 
Swapfest  tables  will  be  avaliabEe  on  a 
flrsi-come,  ftral-aerved  basis  beginning  at 
6:00  am  on  Saturday.  Swap  lest  fees  are 
Si. 00  per  table,  with  a  two-table  iimtt  per 
registrant  Features  will  include  ^enr^inars^ 
a  OCWA-spon sored  hospitality  suite, 
dsaier  displays,  license  exams,  and  alter- 
nate activities.  Talk-In  on  146.34J.d4  and 
146-19/.79-  For  more  information,  contact 
Austin  Summerf est,  PO  Box  13473,  Austin 
TX  76711. 


f»OMONA  CA 
AUGS 

The  Tr^-County  Amateur  Radio  Associa- 
tion  will  sponsor  a  ham  lest  on  Saiturday, 
August  3,  1985,  Tfom  SiOO  am  to  2:00  pm. 
Indoors  at  the  Palomares  Par1<  Recreation 
Hall.  491  E  Arrow  Highway*  Pomona  GA 
(1^.  side  of  Arrow  Highway  at  Orange 
Grove,  between  Towne  and  Garey).  Admis- 
sion Is  SVOO.  A  Mmited  number  of  2-1/2  x 
8  tables  will  tie  avail aJule  for  SS,00  per  ia> 
ble.  S0tup  ts  at  7.130  am.  Tables^  must  be 
reserved  (call  Joe  Lyddon  WBBUFX  at 
(714)  980  4563)  Reffeshmenls  and  free 
parking  will  be  avaiJabie,  License  e^ams 
will  be  given,  For  more  Information  or  for 
advanced  registration  (make  checks  pay- 
able to  TCARA],  send  an  SASE  to  Joe  Lyd- 
don WBdUFX.  6879  Sard  Street.  Alt  a  Loma 
CA  9170K 

TALK  SO  THEY  MAY  WALK 
AUG  3-4 

The  Kansas  City  MO  Ararat  Shrine  Ra- 
dio Ciub  (WA0NQA)  will  host  Its  second 
annuat  talk-In  on  August  3-4,  19S5,  for  the 
benefit  of  the  Crippled  Children's  Hospl- 
taJs.  We  will  look  for  you  on  the  air  from 
lOcOO  am  to  tO:00  pni  CST.  We  will  be  on 
the  lower  10  kHz  of  80.  20.  40,  and  15  me- 
ters, as  well  as  the  40-meter  Novice  t>and. 
We  will  offer  a  two-color  certificate  with 
your  call  and  name.  Send  a  large  BASE 
and  SI .00  to  QSL  Manager,  Mr  J.  V,  Foust 
KA^GBK,  5240  N.  Palmer,  Kansas  Clly  MO 
64119. 

JACKSONVILLE  Fi 
AUG  3-4 

Ttie  Twelfth  annuel  Greater  Jack  son  vllJe 
Hamtesl  will  be  held  on  August  3^4.  19@5, 
from  8^00  am  to  5:00  pm  on  Saturday,  and 
from  9^00  am  to  3iOO  pm  on  Sunday,  at  the 


JacksonvHIe  Civic  Auditorium,  on  the 
waterfront  tn  downtown  Jacksonviile.  Ad- 
mission is  $4.00  and  children  gmter  16  wHI 
be  admitted  free.  Swap  tables  are  £9.00  for 
one  day  and  SI 5.00  for  both  days.  Forums, 
meetings,  technical  presentations,  and  an 
exhibitors'  area  and  indoor  swap  area  will 
be  featured.  The  facilities  are  completely 
air  conditioned.  For  more  Infofmation,  ta- 
ble reservaifons,  or  hotel  information, 
send  an  SASE  to  ttie  Jacksonville  Ham^- 
fest  Association.  PO  Box  23134.  Jacksofv 
wWleFL  32241, 

GLENN  Ml 
AUG  4 

The  Black  River  Amateur  Radio  Club 
will  sponsor  its  annual  VHF  Picnic  and 
Swap  and  Shop  on  Sunday.  August  4, 
1985,  from  10:00  am  to  3:00  pm,  at  the 
West  Side  Allegan  County  Park  near 
Glenn  Ml  (10  miles  north  of  South  Haven 
via  1^196,  Exit  30).  Admission  wilt  be  $2.00. 
There  wlH  be  free  [ah\e  and  trunk  sale4. 
There  will  iDe  picnic  tables,  a  playgroundp 
a  Lake  Michigan  beach,  and  ample  park* 
Ing,  There  Is  no  food  vendor  In  the  park. 
For  more  intofmationp  cent  act  Ed  Alder- 
man KiBt  66600  46th  Av&,  Lawrence  Ml 
49064;  (616^674.3567. 

PITTSBURGH  PA 
AUG  4 

The  4Sth  annual  South  Hills  Brass- 
pounders  and  fwlodulators  Hamfest  will  be 
held  on  August  4,  1985,  from  9:00  am  to 
4:00  pm.  at  the  South  Campus  of  the  Com- 
munity College  of  Allegheny  County.  Pitts- 
burgh  Pk.  Tickets  are  $3.00  each  or  two  for 
$5.00.  Features  include  OSCAR.  RTTY»  and 
packet  forums,  plus  a  flea  market-  Talk-in 
on  T46-I3f.73  and  146.52  simplex.  For  mote 
information,  contact  Bill  Gardiner,  4756 
Child  Drive,  Pittsburgh  PA  15236. 


LEVELLAND  TX 

AUG  4 

The  Northwest  Texas  Emergency  f^ct 
and  Lfvelland  Amateur  Radio  Club  will 
sponsor  their  annual  picnic  and  tailgate 
swaplest  on  Sunday,  August  4,  1985^  at 
7;30  am,  at  the  City  Park  In  Leva  I  land  TX. 
Admission  is  free.  Food  and  drinit  will  be 
available  Talk-In  on  146.86  (repeaterl.  For 
further  infornratlon,  coniact  John  Bell 
WSNGX.  206  Pat  Street,  Levelland  TX 
?933& 

ANGOLA  IN 

AUG  4 

The  Steuben  Couiity  Radio  Amateurs 
will  sponsor  the  Z7th  annual  Crooked  Lake 
Ham f est  and  FM  Pionic  on  Sunday,  Au- 
gust 4,  1985,  at  Crooked  Lake,  Angola  IN, 
Admtss»Dn  is  $2.50.  There  will  be  an  exhi- 
bition hall  with  tables  for  ventfors  and  a 
large  electronics  tfea  market.  Overnight 
camping  will  be  avallat]le  (small  fee^ 
Picntc-atyle  B8Q  chicken  will  be  served. 
Talk'ln  on  147.81/.21  and  145.52.  For  more 
inforrration.  send  an  SASE  to  Donn  Laird 
WS9YIT,  PO  Box  330.  Angola  IN  46703. 

INDIANAPOLIS  IN 
AUG  4 

The  WA9SNT  Amateur  Radio  Club  will 
sponsor  its  annual  swapfest  on  Sunday, 
August  4,  1965,  from  8:00  am  1o  4;00  pm, 
at  the  ITT  Technical  Institute,  9511  Angola 
Court  {across  465  from  Pyramids)^  India- 
napolis IN.  Flea-market  setup  will  begin  at 
6:00  am.  Admission  Is  S2.00;  students 
Si. DO.  Flea-market  space  wiH  be  $1.00  ad- 
ditional. Special  features  include  a  large 
flea  market  an  electronics  equipment 
auction,  and  refreshments.  Talk4n  on 
146.94  and  3.910  plgs  or  minus.  For  addi- 
tional information,  contact  Dave  Johnston 
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Selling  73  for  Ra- 
dio AmatBurs  will 
make  money  for  you. 
Consider  the  facts: 
Fact  #1:  Selling  73  for  Radio  Am- 
ateurs  increases  store  traffic— our 
dealers  tell  us  that  73  for  Radio  Amateurs 
is  the  hottest-selling  amateur  radio  magazine 
on  the  newsstands. 
Fact  #2:  There  is  a  direct  correlatton  between  store 
traffic  and  safes—increase  the  numberof  people  coming 
through  your  door  and  you'll  increase  sales. 
Fact  #3:  Fact#1  +  Fact #2  =  INCREASED$ALE$, which 
means  more  money  for  you.  And  that*s  a  fact. 

For  information  on  selling  73  for  Radio  Amateurs,  call 
e0O-34iO728  and  speak  with  our  direct  sales  manager.  Or 
write  to  73  for  Radio  Amateurs.SOPmeSU  Peterborough, 

NH  03458. 


7S 


I<*r  Radio 
Amateurs 


ao  Pine  Street  Petetborough.  NH  03458 

800-343-0728 
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FAST  CHARGER 


for  Kenwood  TH2 1 ,  TH3 1 ,  TH41 

HANDHELD 
2-METER    TRANSCEIVERS 
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INTSDDUCTORY 
FBICE 


$44. 


Charges  in  15  minutes 
Constant  Current 
Automatic  Voltage  cut- 
Battery  doesn't  heat-up 
12v-14vde  input. 
Charge  from  any  point  in  discharge  cycle 
without  developing  "memory" 
Proven  in  daily  use 

r^eaee  add  S3  for  Shipping  and  HandlLng.  CaJtJ  for  COD 
Information.  Florida  Raeidents  Pleaao  Add  B^y»  Salea  Tax 
lb  AQ  Orders. 

Charge-Hite 

P-O.  Box  17015 
Plantation,  Florida  3331S 


*'When  You  Buy,  Say  73 


It 
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K9HDQ.  do  nr  Technical  Institute.  9S11 
Angora  Court,  IndiaaapoMs  IN  46268;  (317). 
8754640. 

WORLD  POUCePIRE  GAMES 
AUG  4'? 

Th€  San  Jose  State  Unlvefalty  ARC  wtit 
operaie  W6VL  lo  commemofate  (he  196S 
Wofl<J  PoHce/Fire  Garner.  Operation  will 
be  Irocn:  idOO  UTC  August  4  to  0700  UTC 
August  S:  1900  UTC  August  5  to  0700  UTC 
August  6;  I9d0  UTC  August  6,  to  0700  UTC 
August  7.  Them  will  miso  be  some  opera- 
lion  August  7  ttirough  11,  Frequencies  w4>IL 
be  3.870,  7.240,  14.270,  and  147,555  for 
phone;  ^.125  and  14.040  Tor  CW.  For  a  spe- 
cial certificate,  send  a  large  SASE  to  SJSU 
ARC,  c/o  Student  Programs  and  Services, 
Box  2.  San  Jose  State  University.  San  Jose 
CAi5!d2. 

flOCKFORO  IL 
AUG  9-10 

The  Anliqye  Radio  Club  of  Illinois  will 
sponaor  Radiofest  SS  on  Augual  9-1Q, 
1dS5,  at  the  Clock  Tower  inn,  Rockford  IL 
Evert! s  include  a  two^day  swap  and  sell 
session,  presentations  on  At  water  Kent, 
radio  restoration,  and  Ftegiriald  A.  f^esserv 
den,  A  display  of  radto  wtvenising  win  aiso 
be  featured.  The  convention  wMl  con- 
elude  with  a  banquet  and  awards  presen- 
tation. For  more  information,  write  ioe 
WlUis,  PO  Box  14732.  Chicago  lU  &0614. 

MONSTER  OF  WALGREN  LAKE 
AUO  to 

Tti0  ^ne  Riifge  Amateur  Radio  Club  will 
operate  WtFLO  from  Hay  Sprinf^s  NE,  (he 
home  of  the  famous  rrM^nster  ot  Walgren 
Lake,  on  August  10,  1965.  The  deration 
Will  alart  at  1700  UTC  and  run  urttil  2400 
UTCt  35  kHz  up  from  the  bottom  of  the 
Gene rai-ci ass  phone  bands,  30-15  meters. 
R>r  a  special  commemoratEve  OSL,  send  a 
large  SASE  to  NiBUN,  H.C.  56,  Box  tdt. 
Hay  Springs  NE  63347. 

CHARLOTTE  ¥T 
AUG  10-11 

The  Burlington  Amateur  Radio  Q\ub, 
Inc.,  will  sponsor  its  annual  BARC  Inter- 
national Hamfest  at  the  Old  Lantern  Gamp 
Grounds  in  Charlotte  VT  on  Saturday  and 
Siunday.  August  1D«11.  1985.  Admission  is 
S4.00  per  person  for  both  days,  with  chil- 
dren  under  1^  goliig  free.  Ffea^ market 
space  outdoofs  will  cost  S2.D0.  Ftea-rr^aj' 
ket  space  indoors  will  cost  S5.00,  Fbr  infor- 
mation on  overnight  camping,  contact 
campgrounds.  Activities  will  Include  an 
mc  mode)  airplane  show  and  a  CAN-AM 
tug-of-war.  Talk-in  on  .34/.94,  .01/.61,  and 
.52-  Please  direct  queries  to  Roger 
WA10ZE  arvd  I  lea-market  space  queries 
to  Bob  WtOQO,  both  at  Boii  3tZ  Bufling- 
tonVT0S402- 

8ROOKRELD  tOO 
AUG  10-11 

The  Chicago  Suburban  Radio  Associa- 
tion will  operate  special-event  sratlon 
N96T  frcMTi  the  Qrookfield  Zoo.  Brooktield 
ILt  to  Celebfate  the  200^S  annual!  Country 
Fair  Days.  Operation  will  be  on  August 
lOlfi  And  }  1th,  from  1500  UTC  to  2300  UTC, 
us^ng  the  pfH>ne  frequencies  of  t46,55. 
14.250,  and  7.250  MHz.  A  special  DSL  card 
featuring  the  zoo's  Clyde&dale  d^aft  horse 
team  wiii  be  sent  lo  stations  thai  &end 
their  QSL  card  and  a  #10  SASE  to:  N9BAT 
Special  Event,  PO  Box  es.  Lyons  IL  eOS34. 

CAMYON  TX 
AUG  10-11 

The  P^nhaTKjIe  Amateur  Radio  Club  wllf 
sponsor  its  11th  annual  f^ARC* Golden 


Spread  Hamfest  on  Saturday  and  Sunday, 
August  10-11*  1985.  beginning  at  9:00  am 
on  Saturday  and  11:00  am  on  Surntay,  it 
the  West  Texas  State  University  Activities 
Center,  Canyon  TX.  Admiasion  at  ttie  door 
is  £7.00.  Pre-reglstration  is  16.00.  There 
will  be  commercial  distributors,  deaiers, 
and  a  flea  market.  Af^SAT  will  be  repre- 
sented and  upgrading  exams  will  be  ad- 
ministered.  For  further  tnformalion. 
contact  Rusty  Jessup  NU5P  at  (^B06)-363^ 
0818  evenings,  or  write  F¥^RC  Hamfeat, 
Box  1524.  Amviilo  TX  79106. 

MARION  IN 
AUG  11 

The  Grand  County  Amateur  Radio  Club 
wiii  sponsor  tts  6th  annual  hamfest  on 
Sunday.  Augysl  11.  1965,  at  the  4-H  Fair- 
grounds. Marion  IN.  Th^s  ARRL  event  will 
open  its  doon  «t  &00  am.  featuring  re- 
freshments^  free  parking,  and  license  ex* 
ants.  Table  reservations  are  12.00  per  8* 
loot  table.  Donation  will  be  $2.00  In  ad- 
vance. S3.00  at  the  gale.  For  further  Infor- 
mation or  tickets,  send  an  SASE  to  Brooks 
Clark  WB9EAP,  22Q2  South  Boots  Street, 
Mai^on  IN  46953. 

SONOMA  CA 
AiK3  11 

The  Valley  of  the  Moon  Amateur  Radio 
Club  wHt  hold  Its  5th  annual  'Ham''  breaks 
last  and  swap  meet  on  Sunday,  August  11, 
1985,  at  the  Sonoma  Community  Center, 
27S  East  Napa  Street,  Sonoma  CA.  from 
9tQ0  am  to  4:00  pm.  Admission  will  be 
Si. 00.  Swap  tables  can  t»  set  up  from  8:00 
am.  with  swap  spaces  renting  for  $5.00 
each.  Plan  on  bfinging  your  own  table,  as 
them  are  limiied  tables  available.  An  all 
you  can  eai  breakfast  wiii  l^  served  from 
9;00  am  to  11;30  am  fS&OO).  There  vwill  be 
an  open  auction  beginning  at  1:00  pm.  Dis- 
plays will  Include  FITTY,  computers,  high- 
and  low-band  stations,  an  ARRL  forum, 
our  club/poMce  department  emergency 
communications  van,  sMde  shows,  ajid 
dealer  displays.  Talk-in  on  147.47  simplex 
and  the  local  144.85^14525  ar«i  146,13/73 
repeaters.  The  mission  museum,  historic 
Sonoma  Plazar^  and  the  Sebastiani  wir\ary 
are  all  within  a  short  two  block  walk.  For 
reservation  of  swap  spaces  or  for  further 
I  reform  at  ion,  call  Darret  Jones  WD6B0R  at 
(707V99&4494.  or  write  film  at  358  Patten 
Street.  Sonoma  CA  9&47€- 

SOUTH  CHABLESTOM  WV 
AUG  11 

The  first  annua i  Charleston  Area  Ham- 
fest and  Computer  Show  wiii  be  held  on 
Sunday.  August  11,  1985.  from  9:00  am  to 
4:00  pm,  at  the  South  Charleston  Commu- 
nity Center  |  Inter  state  64,  Exit  54).  Admis* 
slon  is  13.00,  Flea-market  spiaces  are 
S5;00.  There  will  be  an  al^^ruJkxK  flea  mar- 
kei  and  an  indoor  paOl  will  be  available. 
Scheduled  events  include  technical  and 
DX  foTums.  Dealer  setup  Is  on  Saturday. 
August  10,  Talk-in  on  148.28^  66  and  146  52 
slmpiex.  This  Is  an  ARRL-sanctioned  ham- 
fest.^  For  further  Information,  send  an 
SASE  to  Mac  McMitliar^.  2537  Larwood 
Drive.  Charleston  WV  26302;  (304)  348- 
6O06.  f>ealers  contact  Terry  Safinei.  218 
Forrest  Circia,  South  Charleston  WV 
25303;  (3041-744^196^ 

GEORGETOWN  KY 
AUG  11 

The  Bluegrass  Amateur  Radio  Society 
will  sponsor  the  CentfaJ  Kentucky  ARRL 
Hamfest  on  Sunday.  August  11. 1985,  from 
8:00  am  to  5:00  pm.  at  the  Scott  County 
High  Schoot,  Long  lick  Road  and  US  Route 
25,  Georgetown  KY.  Tickets  are  $:150  in 
advance  and  t4,00  at  the  gate.  There  is  no 
Cftarge  for  out  side  flea-market  space.  Fea* 


tures  will  Include  technical  fOfums^  tl* 
cense  exams,  awards,  and  exhit^lts^all  in 
air-conditioned  facilities.  TaIMn  on  .76/ 
.18.  For  mow  informal  ion  or  llcHets.  sertd 
an  SASE  to  Scoit  Hackney  KI4LE,  629 
Craig  Lane,  Georgetown  KY  40324. 

WILLOW  SPRINGS  tL 
AUG  It 

The  Hamfestefs  Radio  Club,  Inc,,  will 
spofisof  their  51  st  annual  hamfest  on  Sutv 
day,  August  11.  1965,  at  Santa  F«  Park, 
91  St  and  Wolf  Road.  Willow  Springs  IL 
southwest  of  Chicago.  There  will  be  an  ex- 
hibitor pavilion  and  the  famous  swappers 
row.  Tickets  at  the  gate  v^iti  cost  S4.00;  in 
advance  $3^00.  Talk  In  on  140.52.  For  tick- 
ets,  mail  check  ot  money  order  to  Ham- 
festers.  PO  Box  42792,  Chicago  IL  6064^ 

ST,  CLOUD  UH 

AUG  It 

The  St.  Cloud  Amateur  Radio  Club  will 
hold  a  hamfest  on  August  11, 1985,  at  the 
Sauk  Rapids  Municipal  Park,  on  the  north 
edge  of  Sauk  Rapids  off  f^N  Highway  15 
(Benton  Drive}.  Displays,  demonstrations, 
and  trades  wiii  be  featured.  Tickets  will 
cost  S3.00.  There  will  t»e  a  snack  counter. 
Talk-in  on  .34/94  primary,  .6i5r.015  sec- 
ondary. For  further  information  oontad 
SCARC,  Box  141,  St.  Cloud  MN  5a3(^ 

DALTON  MA 
AUG  11 

The  Northern  Berkshire  Amateur  Radio 
CJub  will  sponsor  a  hamfest  on  Sunday, 
August  11, 1985,  beginning  at  dawn,  at  the 
Datton  Am>erican  Legion,  Route  9,  Dalton 
MA.  Admission  is  $1  OO,  with  XYLs,  YLs, 
and  children  adm^rtiid  free,  A  few  tables 
will  be  available  at  no  charge  on  a  first- 
come,  tifst^served  basis.  Food  will  be 
available.  Free  overnight  camping  will  be 
pannltted  on  Saturday  night  (August  10} 
beginning  at  6:00  pm,  Tatk-in  on  146,91. 

BREWSTER  NY 

AUG  17 

The  Putnam  Emergency  Amaleur 
tague  (PEARL)  wiii  sponsor  its  annua] 
Electronics  Extravaganza  on  Saturday, 
August  17.  1985,  from  9:00  am  lo  4:00  pm, 
at  the  J.  F.  Kennedy  Elementary  School « 
Brewster  NY.  General  admission  witi  be 
S2.00;  tables  will  t)e  S5.00.  Walk-In  license 
exams  will  be  given  on  a  first-come,  first- 
served  basis.  Talk-in  on  144.535/1 45. 13S. 
For  advar^ce  table  reg  titration  and  infor- 
lation.  tontaci  R.  Dillon  N2EFA,  RFD  #7, 
Oourt,  QrewStflf  NY  10509, 


GREEN 

AUG  17 

The  Green  Bay  Mike  and  Key  Club's 
Summer  Swapfest  will  be  held  on  Satur 
£lay.  August  17, 1965,  at  the  Ashwaubenon 
Community  Center,  Anderson  Drive,  lo- 
cated across  from  Baypafk  Square  Mat) 
(take  the  Oneida  Stieet  Exit  off  either  Hwy, 
172  or  US  Hwy.  41)  There  wMi  be  Tree  ad 
mission  and  parking.  Doors  open  ai  S:00 
am.  &-fool  tables  are  available  by  resen/a- 
tlon  at  a  charge  of  S5.00,  with  a  4- table 
limit.  For  further  information,  contact  Bill 
Johnson  N9Cf*0.  2177  Orrie  Lane.  Green 
Bay  Wl  54304:  (4 1 4M»«-e&48, 

OAICLAKD  NJ 

AUG  17 

The  Ramapo  Mountain  ARC  (WA2SNA) 
will  hold  its  9th  annual  fEea  market  on  Au- 
gust 17, 1985.  at  the  Oakland  Amefican  L& 
glon  Hall,  65  Oak  Street,  Oaktand  I^J.  iust 
20  miles  from  the  GW  Bridge.  Ind^oor  ta- 
bles will  be  $6.50;  tailgayng  wiM  be  $3.00. 
Admission  is  $1.0CK  noo-ham  family  n^efn- 
bers  are  free.  Talk-in  on  147.49^146  49  and 
.52*  For  more  information,  contact  Tom 


RI«Mauw  N2AAZ,  63  Page  Drive.  OaJsland 
1^  07438;  337-8389  af tef  6rG0  pm. 

TACOMA  WA 

AUG  17-ie 

The  Radio  Club  of  Tacoma  will  sponsor 
Tacoma  Hamtalr-QS  on  August  17-1&< 
1985,  at  Raclfic  Lulhem  University,  Ta- 
coma WA,  Registration  is  *5,00.  F^ea-mar- 
kel  tables  are  S15.D0  per  day  or  $20.00  for 
two  days  (tncluiJas  one  registration).  Fea- 
tures include  technical  seminars,  forums, 
travelogues,  a  large  flea  ma/ltet,  license 
exams,  alternate  activities,  and  a  dinner 
($8,00).  Oormjtory  rooms  are  S14.00  for  a 
single  room  and  S21.00  for  a  doubFe  roonii. 
For  more  information  or  to  register,  write 
to  Grace  Teitzel  AD7S.  PO  Box  4507B.  Ta- 
coma WA  98445.  Of  call  Eva  Anderson 
WB7QNS  at  (a06h564-8347. 

HUNTSV1LLE  AL 
AUG  17-1 B 

The  Huntsvllle  Hamfest  will  be  held  on 
Saturday  and  Sunday,  August  17  ar^d  IS, 
1985,  at  the  Von  Braun  Civic  Center  In 
Huntsville  AL  There  will  be  rio  admission 
charge.  Flea- market  tables  will  t>e  avall- 
■b'le  for  ^,00/day  and  shouid  be  reservod 
prior  to  the  hamfest  There  will  be  en- 
hiblls,  forums,  and  non-ham  activities. 
Walk-in  FCC  exams  will  t>tt  given  at  the 
Huntsville  High  Schoot  cafeteria  tiegln- 
ning  at  9:00  am,  Saturday,  August  17. 
Tours  of  the  Alabama  Space  and  Rocket 
Center  will  be  available  for  Ihe  family.  A 
limited  number  of  camping  sites  with 
hooi^ups  are  available  at  ttte  VBCC  on  a 
flrst-corT>e,  first -served  basis.  Talk-In  on 
.34/94.  For  more  information,  write  Hunts- 
ville IH  am  test,  2804  S.  Memorial  Parkway, 
HuntswiileAL  35801. 

BLOSSBURG  PA 
AUG  18 

The  Tioga  County  Amateur  Radio  Club 
will  hold  ils  9lh  annual  hamfest  on  Surt* 
day,  August  18,  1985,  from  ^00  am  to  5:00 
|im,  at  island  Pftrfc,  Just  ort  Route  15, 
Bl  OSS  burg  PA.  Admission  is  $300  per  per- 
son; XYLs  and  children  are  free.  Exams 
will  t>e  given  on  a  walk-in  basis.  For  exam 
information,  write  TCARQ,  PC  Box  56< 
Mansfield  PA  18933,  There  will  also  be  a 
flea  market,  dealers,  sr^ck  bar.  and  a  park 
and  pool  for  chikdren.  Talk-in  on  146.19/79 
and  146,52.  FO*  further  information,  oorv 
tact  Durwood  L^arn  WB30KZ,  11  Bryden 
St..  W^llsljoro  PA  16901;  (717>724-5613. 

LAFAYETTE  IN 
AUG  IS 

The  Tippecanoe  Amateur  Radio  Associ- 
ation will  hold  Its  t4th  annual  hamfest  on 
Sunday.  August  t8,  1985,  beginning  at 
TUO  am.  at  Ihe  Tippecanoe  County  Fair- 
grounds. Teal  Road  and  I8th  Street,  Lafay- 
etie  IN.  Admission  Is  $3.00.  Features  will 
include  a  flea  market,  dealers,  and  re- 
freshments. Talk-In  on  .13^h?3  or  .52.  For 
llckets  or  for  more  information,  write  the 
Lafayette  Hamfest,  Route  1,  Box  63.  West 
Point  IN  47992. 

WARREf^  OH 

AUG  IS 

Ihtf  annual  WARA  hamfest  will  be  heki 
ori  Sunday,  August  18. 1985.  beginning  at 
8:00  am,  at  Kent  StateUniverslty(Trumbali 
Campus).  The  flea  market  opens  at  6:(K] 
am.  Tickets  will  be  $2.50  per  adult  in  ad- 
vance and  S3.00  per  adult  at  the  gate,  Chih 
dren  under  12  years  of  age  go  tree.  There 
will  t»e  a  large  XYL  roomL,  talks.  cfafts."^ro- 
gfams,  and  refreshments,  for  Informs* 
Ijon  Of  advance  tickets  until  August  1. 
1965.  please  OSL  WARA,  c/o  KD8KJ,  PO 
Box  809.  Warren  OH  44434. 
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VJ  DAY  40TH 
AUQ  ia-19 

The  DuPage  Amateur  Radio  Club  wU\  b9 
operating  speciat-evenl  slaUon  W9DUP  In 
rronor  of  the  40th  annlvtrsafy  of  VJ  Day. 
Operating  ho jrs  wiH  be  from  1300  UTC  on 
August  1fi,  I9fl5,  unlit  0200  UTC  on  August 
19,  19S5,  horn  the  deck  of  me  sutenarine, 
OSS  Sltversides,  which  Is  doched  as  a  War 
Museum  alongside  Navy  Pier  m  Chicago 
Ffequencies  whit  be  14.240  and  7.240  MHz. 
For  a  special  su&marine  OSL  card,  aend 
an  SASE  to  W9DUP,  PO  Box  71*  GlwefMton 
Hills  IL  60514, 

WASHINOTOK  DC 
AUG  22-24 

IhB  Personal  Compyter  and  StandSfd 
Cotnputer  Interfacing  tor  Scientific  Instru* 
meni  Aulomation  Workstnip.  &ponsof«] 
by  Virginia  Tech,  will  be  held  Augusi  22- 
24,  1985.  m  Washington  DC,  The  cost  is 
$450  for  the  thfee-day  session,  This  is  i 
hands-on  workshop,  with  each  participant 
iHlrtrkg  arwl  testing  in t effaces  Th«  coijfse 
win  lie  directed  by  Mr  David  E.  Larsen  and 
Dr.  Paul  E  Beld.  Fof  more  informal iofw 
contact  Dr,  Unda  Uffel.  CEC.,  Virginia 
Tech,  Blacksburg  VA  24061;  (703)-9S1- 
4ftiBL 

ITHAOANY 
AM  24 

The  Tompkins  Ccwiniy  Amateur  Radio 
Clulj  will  sponsor  Itie  Fin^ef  Lake9  Ham- 
test  on  August  24.  1985,  ^2  mit^  north  o* 
Mhaca  NY  on  Route  96,  Thefe  wltl  be  a  ttea 
market,  deaters.  progfams,  and  free  over- 
night camping.  Taik-in  on  ,37y.97.  For  n>Ofe 
informafion,  contact  David  Flinn  W2CFP, 
666  Ridge  Road,  Larvsing  NV  14882.  i607)- 
533^297. 

MAflYSVrtLE  OH 
AUG2S 

TTie  Union  County  ARC  will  sponsor  Us 
9th  annual  ham  teat  on  August  25,  1365, 
from  6:00  am  to  4:00  pm,  rain  or  shine,  a  I 
Ihe  fairgrounds  in  MarysvJIle  OH,  Admis- 
sion is  $3.00  at  the  gate,  $2.00  In  advance. 
Children  and  XYLs  are  admitted  tree,  Ftea- 
market  space  is  $1.00  per  10- foot  space. 
There  will  be  overnight  camping  permitted 
on  Saturday  night.  Food  will  be  available. 
For  further  information,  contact  Gene 
Kirby  WSaJN,  13613  US  36,  Marysvllle  OH 
43O40;  (6l3)-644-046e. 

ST.  CHARLES  MO 
AUQ  25 

The  St  Charles  Amateur  Radio  Q^^Jb  vi\\\ 
sponsor  a  hamfesi  on  Sunday,  August  25, 
tgeS,  at  the  St.  Charles  CHy  Hall  complex, 
200  North  2nd  Street.  St  Chartes  MO,  ram 
or  stiine  (ifs  under  cover).  Tickets  will  cost 
11.00  in  advance,  $1.50  at  the  doof.  Park- 
ing will  cost  $1.00  Ttiera  will  be  a  tJ'a"! 
flea  market,  commercial  vendors,  pro- 
grams for  XYLs,  FCC  e«am3.  and  tood. 
Talk-in  on  14€.07^.67  and  146.52.  Tickets 
are  available  trorn  Oeniae  WD9CZE,  T2l 
Badiwood  TralL  St  Charles  MO  63303. 

SAaiNAW  Ml 
AUG  25 

The  Pve  County  Swap-N-Shop  Commit- 
tee of  Michigan,  made  up  Of  members  of 
amateur-radio  clubs  from  Bay.  Saginaw, 
Genessee,  Lapeer,  and  Shiawassee  Coun- 
ties, will  sponsor  their  ninth  annual  Swap- 
N-Shop  on  Sunday.  August  25.  1965.  at  ttie 
Sai^fiaw  Cwic  Ceftter.  Saginaw  Ml.  Ad- 
vajice  tk^kets  will  cost  S2.00;  tickets  at  tr\e 
door  will  cosi  $3i)0  Table  rental  is  $7.00  per 
taWe  (tables  are  3  feet  liy  8  feet).  There 
will  also  be  a  covered  trunk  sales  aiea  at 
S3t0(ycar.  Advance  ticket  orders  and  table 
reservations  may  t«  sent  to  Five  County 


Swap'NShop,  PO  BoK  2204,  Saginaw  Ml       Ron  pishman  N1CMZ,  37  Marlboro  Ave^       call  Ihe  Ozarks  Amateur  Radio  Society. 
46605;  (517)'777-B6e3.  nue.  Augusta  ME  04330;  (207)-623-e351,  Sox  327,  Aurora  MO  65605;  (4i7>678r5330. 


BLUEFIELD  WV 
AUG  25 

The  East  River  Amateur  Radio  Ciub, 
Inc..  wlli  sponsor  the  Bluefield  Hamfest  on 
Suhday,  August  25,  1985.  from  9:00  am 
to  3:00  pm.  Activities  will  take  place  at  the 
Brush  fork  Armory-Civic  Center,  one  mile 
north  of  Bluelield,  West  Virginia,  on  US  5Z 
Admission  will  t>e  $4.00  per  person  witfi 
children  ur^der  12  admitted  free.  There  wiit 
be  a  large  indoor  flea  market,  amateur^a^ 
dio  dealers,  compuief  deaJers,  satetiiie  TV. 
and  various  specialty  driers.  License  ex- 
ams will  tje  given.  Food  and  paved  parking 
will  be  available.  Talk  in  on  144.8W  145.49 
and  146.S2  simplejc.  For  n>or©  information, 
write  Jim  Perdue  KC8NG,  RL  6,  Box  457, 
SluefieidWV  24701. 

HEASHEYF^RK  PA 
AUG  2)5 

The  Central  FtennsyNania  Repeater  As- 
sociation, Irrc-.  wHI  sponsor  its  I2ih  an- 
f*uaJ  Hamfest/Compulerfest  on  August  25, 
i98S.  adjacent  to  Herslieypark^  Chocolate 
Town,  USA.  Registration  will  be  $3.00. 
Childron  12  and  undeT  are  free,  tfiefe  will 
tw  special  reduced  admission  to  Herahey- 
park  available  for  registrants  and  tlieir 
families.  There  will  be  a  large  indoor 
dealer  and  flea-market  area  and  a  large 
Oiitdoor  tailgate  area.  Food  and  refresh- 
ments will  be  available.  Talk-in  or*  t45.47 
repeater  or  146.52  simplex  (WA3KXG).  For 
further  inrormailon,  contact  Paut  W.  Mc- 
Donnell  N3BKU  (71^^71660  from  12:00 
noQn  to  6:00  pm. 

OK  CORRAL 

TOMBSTONE  AZ 

AUG  31 -SEP  2 

Special -event  station  W7GV  will  oper- 
ate from  the  4th  annual  Rendezvous  of  the 
Gunfighters,  on  Labor  Day  weekentJ,  from 
the  OK  Corral,  Tombstone  AZ.  The  OK  Cor- 
ral was  the  site  of  the  shoot-out  between 
the  Earp  and  Clanton  factions  In  iSSt. 
W7GV  is  the  oldest  active  amateur-radio 
call  in  the  state.  Operations  will  taegin  at 
1500  UTC,  August  31,  and  will  run  through 
2200  UTC,  September  2,  Frequencies  will 
be:  SSB— 28680,  21350,  14280,  7280,  and 
3730;  CW— 21 130,  7130.  and  3730.  A  certif- 
icate w\i\  be  awarded  to  all  who  work 
W7GV,  as  well  as  SWLs.  Please  send  a 
large  BV2  x  11  SASE  (40  cents  postage) 
to  W7GV,  PO  Boit  36032,  Tucson  AZ  65741. 

BLOOMINGTON  IN 
SEP  1 

The  8th  annual  Blooming  ton  Hamfesi 
will  be  heJd  on  Sunday,  September  1, 1985, 
from  8:00  am  until  2:00  pm.  at  the  147,18/ 
,70  repeater  site,  233S  Vemsl  Pike  off  SR 
37  bypass.  Admission  is  $2:00/  Food  will 
t>e  available.  Thera  will  t>B  no  charge  lor 
selling;  bring  your  own  table.  For  FCC  VE 
exams,  contact  K9PS  for  details  and  e^cam 
times.  For  further  information,  send  an 
SASE  to  Bob  Myers  K9KTH,  306  S.  Fair- 
vl«w  SL,  Bloomington  IN  47^1 ;  IB12V332- 

tioe. 

WINDSOR  HE 
SEPf 

The  Augusta  Emergency  Amateur  Radio 
Unit  will  sponsor  the  1985  AflRL-sanc- 
tioned  Windsor  Hamfest  on  Saturday, 
Septembef  7,  1965,  at  the  Windsor  ME 
Fairgrounds.  Gate  donation  is  $1,00,  and 
camping  is  $3.00  pef  night  or  $5.00  for  two 
nights  There  will  be  a  flea  market  pro- 
grams, speakers,  comfnefcial  distributors, 
light  meals,  and  the  traditional  Saturday 
t>ean  and  casserole  supper.  Talk-in  on 
1 46.22;.82.  Fof  further  infonrtation*  contact 


UNIONTOWN  PA 
SIP  7 

Ttie  Unlontown  Amateur  Radio  Club  will 
hold  its  3&th  annual  Gabfest  on  Saturday, 
September  7,  I98&.  on  the  club  grounds  lo- 
cated on  the  Old  Pittsburgh  Road,  just  off 
Rt  St  and  ttte  119  bypass,  in  Uniontown 
W.  Registration  is  $300  each  or  2  for 
$5.00.  There  wili  be  ffee  parking,  free  cof- 
fee, and  free  swap  and  shop  with  registrar 
tian  THere  will  be  plenty  of  good  food  at 
the  refreshmen[  stand,  Talk-in  on  147.645/ 
.045  ar»d  144.57M7.  For  further  informa- 
tion, contact  UARC  Gabfest  Committee, 
c/o  John  T  Cermak  WaSOOD.  PO  Box  433, 
Reput4ic  ^  15475(;  (41^246-20710. 

HANCOCK  COUNTY  QH 
SEP  $ 

Trie  Rndiay  Radio  Club  will  sponsof  the 
43rd  annual  Find  I  ay  Hamfest  on  Sunday, 
September  6.  1965.  from  6:30  am  to  5:00 
pm,  at  the  Hancock  County  (Ohio)  Fair- 
grounds. Tickeis  are  $3,00  in  advaf>ce  and 
$4.00  at  the  door.  Tables  are  $6.00.  and 
outdoor  flea  market  spaces  are  $3.00. 
Talk'in  on  147.75/. IS.  For  more  infofma- 
tksn,  contact  the  Rndiay  Radio  Club,  PO 
Box  587,  Findlay  OH  458^. 

WILLOW  SPRINGS  11 
SEP  8 

The  Boltng brook  Amateur  Radio  Soci- 
ety will  hold  BARS  Hamfest  66  on  Sunday, 
Septembef  8,  1365.  at  Santa  Fe  Park.  91  si 
Street  and  Wolf  Road.  Willow  Springs  It. 
Admission  is  $2.00  in  advaAce  and  $3.00  at 
the  gate  Overnight  parking  wili  be  avail* 
abie.  Food  will  be  available.  Talk- in  on 
147.33/93  and  146.52.  for  more  intprma- 
lion,  contact  Ed  Weinstefn  WD9AYR.  7511 
Walnut  Avenue,  Wood r Idfla  I L 60517:  (312)- 
986-0537. 

GflEAT  SALT  PLAINS  LAKE 

SEPe 

The  third  annual  Greai  Sail  Plains  Ham 
Social  Iserying  the  Oklahoma  Kansas 
state  line  area^  will  be  held  on  Soptember 
6, 1965^  at  the  community  building  on  the 
south  Side  of  Great  Sail  Plains  Lake.  Free 
swap  tables  and  refreshments  wiii  be 
aval  labte.Taik-inon  147. 90i, 30.  For  more  in- 
form a  I  ion.  contact  Steven  Wall  WA5UT0, 
PO  Bom  222,  Cherokee  OK  7372B;  (405i-596* 
3487. 

MONETTIIO 

SEP  a 

The  Ozarks  Amatetjr  Radio  Society  will 
sponsor  The  4th  annual  Ozark  Amateur  Ra- 
did  Club  Congress  and  Swapfest  at  City 
Park,  junction  of  US  Highway  60  and  Mis- 
souri State  HlQhway  37.  Monet t  MO.  on 
Sunday,  September  8,  1965.  Theie  will  be 
a  swapfest  at  1 1 :00  am  and  a  buffet  dinner 
at  VM  pm.  No  tickets  are  necessary.  All 
amateurs  and  I  ami  lies  are  welco«ne.  Talk- 
in  on  146,37^97  MHz,  14652  MHz,  and  7.250 
MH2.  For  more  information,  write  or 


VIRGINIA  BEACH  VA 
SEP  21-22 

The  Tidewater  Radio  Conventions,  IhC* 
is  sponsoring  the  1§85  ARRL  Virginia 
State  Convention  and  10th  annual  Ama- 
teur Radio-Computer  Fair  on  Saturday  and 
Sunday,  Saptemt>er  21  and  22,  1965,  from 
9:00  am  to  5.1X1  pm,  at  the  Virginia  Beach, 
Virginia,  Pavilion.  Advance  admission 
Ijckets  tor  botti  days  are  $5.00,  Tickeis  ai 
the  door  will  be  S6.00  Flea-market  tables 
will  be  ^.00  for  one  day.  $8.00  for  both 
days.  F^tured  activities  include  dealers, 
special  displays,  fotums.  computer  equip- 
ment, ARBL  license  exams,  free  XVi 
bifigo,  and  movies  for  Ihe  kids.  For  infor- 
mation and  ttckets,  write  or  callJim  Hairl- 
son  N4NV,  1234  Uttte  Bay  Avenue,  Nortolk 
VA  23503;  C804)-567-l685. 


PEOEUA  IL 
5e>  21-22 

The  F^ria  Area  Amateur  Radio  Club 
wifl  sponsor  Superfest  85  at  the  Exposi- 
tion Ganiens,  W.  Noftfimoor  Road.  F%ona 
lU  on  Saturday  and  Sunday.  Seplemt»r 
21-22.  19^.  Gates  open  at  6:00  am;  the 
commerciai  truildmg  will  open  at  ^,00  ajn. 
Admission  will  t)e  $3.00  in  advance  afid 
$4.00  at  tf^  gate.  Chiidren  under  12  are 
free.  Activities  will  inctude  amateur-radio 
and  computer  displays,  a  huge  flea  mar- 
ket FCC  exams  for  atl  cfasses  on  Satuf- 
day  only,  ar^  a  free  bus  to  Northwoods 
Mall  on  Sunday.  There  will  toe  full  camping 
facnities  on  the  grounds.  Talk-in  on  146.16^ 
,76  (W9UVI)l  Information  or  reservations 
are  available  for  an  SASE  to  Superfest  85, 
PO  Box  3461.  Peoria  I L  61614. 

UPSTATE  NY 
LICENSE  CLASSES 

Amateur- radio  training  programs  for  all 
license  ciassss  are  scheduled  to  atari  in 
the  fall  In  lour  New  York  areas:  Potsdam- 
Canton,  Fori  Covington  Hoga nab urg.  Ma- 
lone,  and  Saranac  Lake-Lake  Placid.  For  a 
complete  schedule,  contact  the  Program 
Coordinator,  Ai  Lapier  W1CSF,  Duane 
floacJ,  Mountain  View  NY  12963;  {5l8)-4B3- 
0046. 

WIA  7STH  ANNIVERSARY 

The  Vy  if  el  ess  Institute  of  Australia,  the 
world's  first  radio  society,  virlli  celebrate 
its  75th  anniversary  during  19B5,  The  WIA 
75  Award  will  be  available  during  the  pe- 
riod from  March  1,  19B5.  to  December  31, 
1985.  To  qualify,  amateurs  (and  SWLs) 
need  to  contact  (log)  75  mem  bam  of  the 
WIA.  A  contact  will  tie  valid  only  it  the  WIA 
member's  lf\dividual  membership  numt>ef 
IS  logged.  No  more  than  30  WIA  members 
may  be  logged  tn  any  orve  caltsign  area. 
Send  a  »og  extract  of  ttie  75  rT>embefs  con- 
tacted and  $2.00  (Austratian)  to  WIA  7S 
Award  Manager.  Wireless  Institute  of  Aus- 
tralia. 412  arunswkik  Street,  Fitzroy  3055, 
Victooa,  Australia 


AM  HELP 


PDS-3000  transceiver,  especially  the  align- 
ment  inslnjctions.  I  will  be  ttappy  to  pay 
for  copies  and  postage. 

Rulwn  Sanotutz  ^E1RSE 
Esteros  18  Las  Aguitas 
(11710  Mexico.  D.F. 
I  nMd  a  service  manual  for  Itie  Aaden  Mexico 
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Does  anyone  have  coiils  or  information 
for  an  Ejco  gnd-dip  oscillator? 

ion  Danfqrd 

2115  ioplin 

Joplln  MO  64a01 


E  MY  GUEST 


Qu9St  Ed/tofia^  by  Jtyan  Ttnys  Cfiopfn  WA^BXT 


GIVE  A  HOOT 


As  a  rag -G hewer,  I  am  continually  ap- 
palled by  the  habUs  of  con  testers.  Day 
ariarffay  I  use  the  40-  and  80-meter  tiand^ 
and  laka  cai«  of  \bem  aa  If  they  wete  my 
own.  Tbef^  suddeAly  a  contest  woeKeiKt  ar- 
iwee  and  the  bands  are  wafi  10  wall  wtlh 
contestars  wlw  use  the  bands  for  cofh 
tests  OfiTy  arK!  often  treat  tnem  unkindly. 

I  can  undersiand  ttie  fferizjed  pace  dur- 
\T\Q  B  contest  1t>at  would  prevent  the  avkd 
users  ffom  Keeplnig  thlnQB  tidy,  but  whal 
about  latei'7  The  day  folTowIng  a  contest 
IB  the  most  depressing. 

Tlie  frequefkcies  are  Httered  with  worr^ 
down  f^encils,  Cfumpled  scratch  paper. 
used  chewing  gum  stuck  urn^er  ttielNovice 
band,  cigarette  butts,  a  dupe  sheet  here 
and  there,  empty  cotfee  cups,  ami  occa- 
sionally a  random  cofH ester  m  a  coma- 
tose state  sprawled  across  10  or  20  kHz.  II 
IS  a  d/^g/ffce/  Some  even  haiva  a  twitch  r^ 


malolng  in  their  sending  hand.  Even  the 
moat  spirited  CQs  won't  awaken  them. 
This  \s  particularly  evident  after  a  two-day 
contest.  The  longer  the  contest,  the  rnore 
mess  is  left,  l  cmce  fourul  a  stale  dofiul 
Just  inside  th«  Extra  poftiofi  ol  the  60-me* 
tef  band  a  week  after  a  Sweepstakes  CW 
weekend. 

Why  must  they  be  so  sloppy?  And  tf 
they  must,  why  can't  tttey  clean  up  after 
themselves?  P&rhaps  one  reason  is  that 
many  of  them  aren't  u3^ng  their  own  calls 
during  contests  so  the/  feel  aomewhal 
anonymous.  "Who  will  know  If  I  just  leave 
this  soft  drink  can  here?  No  one  can  Iden- 
tify me.  anyway/* 

Often  they  do  tr^eir  operating  ^n  tfie  wee 
tKwrs  of  itw  night  and  steal  away  into  the 
darkness,  ne^er  to  be  seen  again  until  the 
next  contest  Some  do  operate  tor  the  erv 
lire  oontesi  period,  but  as  S'pon  as  ttie  rub- 
ber clock  strikes  0000  UTC,  they  hit  the 


road  with  nary  a  glance  at  the  messy  Fre- 
quencies ttiey  are  leavmg  be^irKi 

In  all  laifness  I  syspect  th»t  many  of  the 
conteatei^  dof»'t  even  r^Biizs  the  error  of 
Ihelr  ways.  They  are  operatlfbg  with  such 
fervor  that  Ihey  are  thinkir^g  of  nothir^g  but 
Qs  and  multipliers  At  the  time.  I  suppose 
it  IS  Incumbent  upon  us  regular  ussrs  of 
the  bands  to  educate  these  fofks, 

Fertiaps  we  should  post  signs  before 
the  contest  begins  reminding  them  of 
their  obligations  to  clean  up  their  n^ess, 
lil«yt>e  it  should  be  written  into  the  Tutes: 
42  hour?  of  operating  t^me,  6  hours  to 
Clean  up  the  frequencies.  It  might  be  ef- 
fective to  build  the  reminders  into  itie  con- 
test exchai^ge:  MR  562,  SCV.  don't  litter;* 

I  must  admit  that  l  have  not  se^n  much 
vandalism  of  the  bands.  The  disasters  are 
always  reparable,  except  for  one  "KB"  ap- 
parently etched  with  a  soldering  gun 
which  I  discovered  on  the  ^O-meter  Novice 
bantj  just  aftei  the  Novice  Roundup  a  few 
years  ago,  This  failed  away  in  time  and 
was  fortunately  en  isotated  Irtcrdeni 

I  guess  the  oreatesl  hope  of  fin<jlng  a 
solution  to  this  protilem  is  to  lum  to  those 
Contestefs  who  also  operate  dunlng  non- 
contest  tirrtes-  Though  t  cannot  say  tor 
sure,  I  suspect  they  i©r>d  to  nave  fewer  of- 


fenders among  them.  These  are  the  hams 
who  are  active  In  traffic,  OK  or  rag-chew- 
ing between  contests  ar^f  they,  too,  are 
faced  with  the  aftermath  on  a  Sunday 
night  follow!  rrg  a  contest. 

Perhaps  we  coutd  recruit  con  I  esters 
who  are  public-service-oriented  hams  to 
take  turns  patrolling  the  bands  during  con- 
lests  and  report  violators  to  a  net  control 
who  could  than  issue  reminders  to  the  of- 
fenders before  the  contest  was  Over.  After 
a  few  warningiS.  offenders  could  be  re- 
quired to  beon  aciean-upcommtttee  This 
would  serve  to  make  the  con  testers  more 
aware  of  their  responsibilities  as  well  as 
create  a  dean-vp  crew  to  tend  to  the  tidy- 
ing up. 

However  It  i9  handled,  H  shoutd  be  th« 
responsibility  of  the  contesters  them- 
selves to  leave  the  bands  as  they  found 
them,  rather  than  expect  us  overworked 
rag-chewers  to  clean  up  after  them.  No- 
body Is  begrudging  them  their  fun,  but 
let's  add  some  class  to  the  act !  B 

Joan  Tanya  Chopm  WA6BXT  is  a  ffee- 
fance  writer  tmm  San  Caftos,  Cafifomia.  A 
teacher  of  hearing  impairsif  chtfdren,  she 
IS  also  an  avid  CW  rog^fiewet  a/icf  occa- 
sionai  OXer. 


BOVE  AND  BEYOiUD 


Peter  H.  Putman  KT2B 
84  Burnham  Road 
Morris  P fains  NJ  07950 


Welcome  to  the  exciting,  diversified. 
and  often  unpredictable  world  of  VHft 
UHF  hamming!  For  many  oj  you,  this  tsoi^ 
umn  may  be  your  intfOduction  to  the  world 
above  50  MHz.  For  ottiefs,  it  may  serve  lo 
help  you  en)oy  your  casual  use  of  these 
bands.  Seasoned,  experJenced  operators 
will  be  helped  to  use  these  Irequencles  to 
their  full  potential 

Enjoy  building  antennas?  How  at>out 
DX  arrays  (with  over  i&dB  of  gain}  that  will 
fit  in  your  living  loomt  ts  chasing  OX  your 
thing?  OSCAR  makes  it  easy— anywhere 
in  the  world  Are  you  into  computers? 
Packet  radio  on  2^  MHz  is  up  and  coming 
fast?  Or  mayt>e  amateur  tetevisk>#i  (ATV^  is 
your  bag.  See  you  on  439.25  MHz! 

The  frequencies  above  50  MHz  oHer  un- 
limited possibilities.  Virtually  every  li- 
censed ham  now  has  privileges  to  operate 
these  bands  (except  Novices,  and  they 
may  change  yet),  and  that  includes  att 
modes-CW.  SSB.  FM,  AM,  FlTTY,  ATV, 
pulse,  packet,  and  satellite.  You  name 
'em,  they're  here  and  thnvitig. 

Before  I  go  further,  a  few  words  about 
myself  are  probatity  in  orilef.  I've  bieen  H^ 
censed  slrtce  tSTDand  hotd  an  Extra-class 
ik^ense.  My  finst  Jove  was.  and  sti!!  Js, 
building^  I  particularly  enfoy  constructing 
antennas,  amplifiers,  and  knickknacks 
such  as  the  VHF,/UHF  wattmeter  that  ap* 
peared  in  September,  i©84,  in  73.  Cur- 
rently, I'm  active  on  144  MH^.  220  MHi^ 
432  MHz,  end  1296  MHz.  Equipment  for  60 
MHz  will  be  on  tfte  air  by  the  time  you  r^ad 
llii& 

Biough  about  mel  l  want  to  hear  from 
foa.  At)out  your  station,  opetatlr^  habits, 
OX  chased,  favorite  modes,  and  any  lech- 
nica!  or  operating  hints  that  coutd  be  of 
use  to  all  readers  of  this  column.  Don't  be 
bashful'  Send  photos  if  y^ou've  got  them. 
Black  and  white  are  best,  preferably  5x7 
or  3  X  10,  if  you've  got  a  really  great  color 


shot,  however,  send  it  anyway  as  I  have 
the  facilities  to  convert  color  shots  to 
black  and  white  here.  This  column  Is 
meant  lor  you  to  enjoy  and  the  best  col- 
umns have  input  from  all  readers. 

i  hope  to  keep  you  informed  about  new 
products  of  interest  to  the  VHFAJHF  er*- 
1husia;st,  and  there  a^e  certainly  ervough  of 
them  on  Itw  market.  If  you've  got  some- 
thing rtew— antennas,  tr^nscervers.  ampll^ 
fters,  converters,  preamps— write  me  and 
tell  me  about  It.  Word  of  mouth  sells  more 
equipment  than  you  can  Imagine  (and  can 
also  turn  people  off  to  a  brand  If  it  just 
can't  make  the  grade).  I'll  try  to  be  as  otv 
jectlve  in  these  reviews  as  I  can.  If  some- 
thing fsn't  appropriate  or  worth  the  money. 
TM  let  you  know.  However.  It  there's  a  fan- 
tastic new  ttansverter  on  tfie  market,  you 
t>et  I'll  tell  you  about  it. 

As  fat  as  technical  articles  go,  1*11  tiy  to 
avoid  getting  too  technical.  73  readers 
prefer  straightforward  how-to-bui  I  cf -it  arti- 
cles. Great!  1  never  spend  too  much  time 
on  the  calculator  If  I  can  help  ii.  Topics  to 
be  covered  will  include  feed  lines,  pream- 
plifier gain  vs.  noise  figure,  multimode  ra- 
dios vs.  transverters^  solid  state  vs.  tubes, 
and.  most  Importantly,  understanding  tfvc 
types  ot  propagation  that  make  these 
tiands  so  uniq:ye  and  exciting  to  use- 
Being  an  active  member  of  tfw  Soctety 
of  Contest  Operators  and  Radio  Experi- 
menters (SCOPEJ,  I  love  VHF/UHF  con- 
tests. Here's  a  perfect  way  lo  test  out  that 
new  432'MHj[  preamp  or  50-MHz  beam^ 
And  you  don't  have  to  spend  a  fortune  to 
get  on  and  have  some  fun.  A  reasonably 
equipped  station  for  144  MHz  need  not 
cost  more  than  about  S500-S€00  brand 
new  fmuUimode  transceiver^  beam;,  and 
lOO-Watt  amplirier).  Oldej  equipment  can 
be  pre&sed  into  seivice  at  an  additional 
pavings  11  need  tie.  And  you  can  always 
build  your  own  antennas  i^l  you  feel  ambi- 
tious. 

Rerhaps  (he  best  way  lo  kick  off  this 
month's  column  Is  to  ciulckly  discuss  the 
nature  of  the  commonly  used  VHF/UHF 
bands  in  this  country— SO  MHz  (fi  meters), 


144  MHz  (2  meters),  220  MHz  (1.25  meters), 
4^  MHz  (70  centimeters},  and  1296  MHz 
(23  centimeters^.  These  bands  constitute 
ttie  butk  of  amateur  'VHFjfUHF  activity  to- 
day.  There  ts  actlviry  above  1296  MHl  but 
the  lack  of  equipment^  cost  of  construc- 
tion, artd  critical  tolerances  inherent  in  op- 
erating here  put  these  bands  out  of  the 
reach  of  most  amateurs  In  the  US  and 
Canada.  (I^n  Europe,  If  s  somewhat  a  differ- 
ent story,  with  more  active  stations  and  a 
bit  more  ec|uipment  available.) 

The  first  of  our  VHP  aii'ocations  starts 
at  50  MHz  fe  meters}.  Modes  used  here  In- 
ctude  SSB  {a  lot^.  CW  (very  I i ttie),  and  FM . 
Propagation  normally  is  atKiut  SO-IQO 
miles  with  rea5onat>te  |?ower  and  anten- 
nas. But  ttfe  big  attraction  Is  \he  unique 
effects  of  lour  types  of  propagatloni  au- 
rora, sporadic  E  {referred  to  from  here  on 
as  E^),  scatter,  and  F^  propagation.  Any 
one  of  these  modes  can  result  In  some 
pretty  Impressive  OX!  For  example,  when 
an  aarora  boraaHs  is  present,  signals  can 
reflect  o^f  the  aurorai  curtain  and  be  re< 
ceivad  from  500  to  tOOO  miles  away.  CW  is 
ttte  preferred  mode  here  because  the  re- 
ceivied  srgnalS  are  quite  distorted! 

Things  really  start  hoppirvg  on  6  meters 
about  late  April  and  early  May.  This  is  the 
beginning  of  the  £3  season,  when  thun- 
derstorms and  severe  weather  activity 
cause  the  E  layer  of  the  Ionosphere  to  be- 
come ionized.  Stations  running  barefoot 
multimode  radios  (25  Watts  or  so)  are  sud- 
denly surpnsed  to  hear  Fiortda  coming 
through  in  New  Jersey,  or  California  m  {[- 
Unoto.  E^  makes  it  possible  by  acting  like 
a  giant  mirror  to  reflect  thesw  signals  bacic 
to  Earth  many  thousands  of  miles  away! 

The  tast  two  modes,  scatter  and  Fj,  are 
n&t  as  commonly  used.  The  foimer  is  quite 
tricky  and  requires  patience,  as  you  are 
actually  listening  for  signals  reflected 
from  an  ionized  meteor  trail.  These 
"bursts"  can  be  CW  or  SSB  and  may  last 
only  seconds.  Scatter  takes  a  lot  ol  hard 
wofk  but  the  results  can  he  worth  i I— such 
as  England  to  South  America  using  !D0 
Watts!  F2  layer  propagation  Is  Simitar  to 
that  found  on  the  HF  bands^  but  with  the 
sunspot  cycle  now  in  its  minimum,  F^ 
propagation  Is  noneKtstenl.  In  the  peak 
season  of  1979-1980.  New  Zealand  was 
worked  by  WA2VUN  In  New  Jersey  with 
just  80  Watts  and  a  single  beam.  And  you 
thought  6  meters  was  only  good  for  TV  I, 
eh? 


Next  we  turn  our  attention  to  t44  MHz 
12  meters).  This  is  tf^  most  popular  and 
most  corvg^ied  amateur  allocation  m  ihe 
entire  worlds  The  most  |>opular  mode  here 
ls>  of  course.  FM  But  many  u&ers  of  FM 
are  unaware  of  the  possibilities  using  CW, 
SSB,  and  even  OSCAR  Normal  propaga- 
tion using  modest  equipment  is  about  30 
to  100  mileSi  depending  on  your  location, 
But  when  S-meter  propagation  occurs^  If  s 
usually  In  one  Of  three  ways:  aurora,  E^^  or 
troposphertc  propagation.  The  first  two 
work  |U£t  as  Ihey  do  on  6  meters,  with  at^ 
rora  being  a  bit  more  intense  on  2  meters. 
The  distance  worked  can  be  from  600- 
1000  miles  with  mod«f  ate  power  and  good 
antennas.  E^  ofi  2  meters  is  not  as  corrv 
mon  as  on  6  meters  but  provides  equally 
spectacular  results.  In  1982.  a  rare  form  of 
Ej  called  double-hop  resulted  in  OSOs  be- 
tween New  Jersey  and  Wyoming  using 
only  ten  Watts!  Wow  I  More  often  than  not, 
you'll  be  able  to  hook  Into  the  southern 
states  from  the  Northeast  and  Mtdwest 
quite  often  using  this  mode.  Agialn.  E^  is 
inftuenced  by  severe  storm  activity  and 
thunderstorm  action,  usually  many  miles 
away. 

An  excellent  study  of  the  effects  of  se- 
vere weather  and  solar  actiyity  on  144- 
MHz  E^  propagation  has  been  published 
by  Sid  Leiberman  WA2FiCB  and  provides  a 
thorough  Ireatment  of  the  topic.  Td  be 
glad  to  refer  inquiries  to  Sid  It  you're  Inter- 
ested. 

The  third  form  of  pmpagatlon  on  two 
meters  usually  starts  showing  up  in  late 
July,  about  the  time  the  E^  season  is  wind- 
ing dowrL  How  often  have  you  keyed  up 
your  favorite  repeater  on  an  earty  August 
momirtg  arKf  heard  two.  throe,  sometimes 
four  squelch  tails?  That's  troposphertc 
propagation!  The  troposphere  Is  the  part 
of  the  earth's  atmosphere  that  generates 
all  our  weather.  What  often  happerts  is 
that  a  tempera  lure  inversion  occurs;  As  el- 
evation increases  in  the  atmosphere,  the 
temperature  drops  and  then  suddenly 
rises  again.  When  this  occurs^  these 
boundaries  between  cold  and  warm  air 
will  reftect  two-m«lw  signals— sometimes 
for  a  thousand  mliesi 

Another  form  ot  tropospheric  propaga- 
tion is  called  ducting,  and  it  doesn't  occur 
AS  often  on  2  meters  as  It  does  on  higher 
frequencies^  Well  louch  on  this  in  a  mo^ 
ment,  but  let's  take  a  look  at  22Q  MHz  (1  25 
meters).  The  poor  220-MHz  band  has  been 
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(tie  constant  ^aufce  q\  discussion  and 
coniroversy  f&r  many  years.  Cnmrnefcial 
inie^ests  covet  it.  and  ttiere  have  t>een 
many  proposais  before  the  FCC  to  put  a 
code-tree  frcense  on  220  Mhl2.  hJovicas 
may  y^t  see  their  long-last  VHF  privileges 
restored  sofnedsy  on  this  band, 

Typicat  propagation  on  220  fAHz  is  usu- 
atly  at^ut  40^-BO  mtle^  with  modest  power. 
It  behaves  very  much  Hke  2  meters,  but 
being  higher  than  Channel  13,  the  band  is 
subject  to  tesu  interference  than  two  me- 
ters. The  primary  mode  used  here  is  FM 
and  there  are  more  repeaters  going  on 
every  day.  Also,  you'll  f^nd  many  SSB  and 
ON  sialioris  here.  Propagation  is  limited 
to  mostly  iropospherlc  varieties,  but  E^ 
can  occur  with  spectacular  results.  Chan- 
nel 13  can  \ye  watched  tor  a  tip-off  of  E^ 
when  ii  occurs- 

Aurora  will  also  occur  but  is  fare.  Many 
er^ttiusiasts  have  tried  and  successfully 


worked  scatter  here  as  well  as  2  meters 
EME  (Earth 'Moon  Earth,  or  moonboi/nce) 
^s  popular  on  ttiis  hand  due  to  the  relative 
inactivity.  Note  that  220  MHz  is  exciu- 
sively  a  North  American  allocation  or^  a 
Shared  txasis  tor  amateurs.  No  one  e^se  in 
the  world  has  it,  which  explains  why  the 
big  manufacturers  haven't  come  our  with 
multimodes  (or  this  band.  There  just  Isn'l 
enough  of  market— ye f-  Don't  lei  that  stop 
you,  however,  as  220  MHz  needs  more  ac- 
tivity to  keep  It  d&  an  amateur  allocation E 
Finally,  4^2  and  1296  MHz.  These  are 
truly  UHF  bands  and  can  t>e  Justifiably 
called  "microwaves."  Their  wavelengths 
of  70  cm  and  23  cm  are  indeed  smaH,  ai- 
lOiwtng  the  u$e  of  hjghngam  antennas  thai 
take  up  very  Itlfle  room  arvd  are  IJght- 
wetght.  Typical  DX  mi§tit  be  40-100  rnlies 
(not  unlike  2  meters)  using  100  Watts  and 
a  22-elemeni  beami.  Scatter  is  r»onexi stent 
tiers.  Some  stations  have  worked  aurora 


on  432  MHz.  but  ft  is  very  difhcult!  The 
avid  432  DXer  relJes  mostly  on  t^oposptier- 
ic  propa^aiion.  soch  as  that  produced  by 
inversions  and  ducting.  Ducting  occurs 
wtien  a  layer  of  cQld  air  is  trapped  tie- 
tweeo  two  layers  of  wa/mer  aif.  forming 
so^  of  a  waveguide  effect.  Once  inside 
this  meteorological  transmission  line, 
your  432- MHz  signal  can  skip  along  for 
many  hundreds  of  mi(ea  before  comtng 
back  to  Earth— often  in  surprising  places. 

Modes  used  on  432  Include  S&8. 
CW,  FM  In  the  440-450MH2  portion,  and 
amateur  television  (ATV)  around  433.2!6. 
There's  pteniy  of  room  here  Since  the 
band  ffi  20  MHz  wide*  Tttere's  also  lots  of 
equipTTient  avaitable.  as  432  ^s  last  becom- 
ing a  popular  band  worldwide. 

On  1296  MHz,  the  same  propagation 
rules  apply  and  the  antennas  are  even 
smaller  for  a  given  gain  figure.  How  about 


an  884lement  antenna  with  ^i-  dB  gain 
weigt)rng  only  3  pounds?  Feedlines  tse- 
come  rvKKe  critical  and  beajnwldths  are 
narrow.  Su£  you  can  work  about  ^-50 
mi^es  with  a  good  antenna  and  5  lo  1G 
Walts.  More  equipment  is  coming  on  tr>e 
market  every  day  fpr  this  band  and  the 
prices  are  dropping.  1296  MHz  is  truly  a 
t>and  for  the  adventurous  I 

That  concludes  our  band  summary! 
Next  monthr  well  tackle  antennas  and 
feedlines  tor  these  bands  and  delve  Into 
such  topics  as  why  you  Just  can't  use  RG- 
S&U  on  432  MHz  with  2  Watts  and  expect 
to  work  anytiody.  Send  in  your  contribu- 
tions, photos,  stories,  tech  tips,  or  wtiai- 
ever,  \'K  try  to  get  ifiem  In,  Vd  like  our 
overseas  rearlers  to  send  me  informatiofi 
on  ttieir  doings,  especially  ouf  friends  in 
Europe,  which  is  a  zeal  hotbed  of  VHF/ 
UHF  a^tivtty. 


Chod  Hams  VP2ML 

Box  4881 

Santa  Rosa  CA  95402 

IS  DOG  X-RAY  GOmQ 

TO  THE  DOGS,  OR  TO 

THE  ARMADILLOS? 

DX  is  like  the  fireman's  dalmatian — nei- 
ther is  quite  the  sanne  without  fipots.  In  the 
ease  of  DX,  the  spots  we  are  talking  about 
are  93  million  mites  away«  on  the  surface 


of  the  sun.  Or  at  least,  that's  whe^e  they 
wou^d  be,  it  there  were  any.  ArKl  wiitiout 
Itie  streams  of  'Charged  particles  from  sun- 
spots  to  ionize  our  upper  atmospheret 
long-distance  corn  mu  meat  ions  goes  to 
the  dogs. 

Just  a  few  short  years  ago  anyone  with 
a  converted  5-Watt  CB  rig  and  a  handful  of 
aluminum  could  work  the  world  on  ten  me- 
ters.  Working  all  continents  was  a  trivial 
task.  <My  best  lime  for  WAC  with  individ- 
ual contacts  was  13  minutes,  although  on 


more  than  one  occasion^  stations  from  all 
six  continents  on  the  same  frequency 
could  all  hear  each  other— a  rarity  today,) 

The  high  static  and  noise  levels  of  the 
summer  season  compound  I  tie  problem  of 
lack  of  sunspots  by  wrecking  low-band 
contacts.  The  tew  tiand  openings  are 
stiori,  signals  weak,  and  piteups  fierce,  as 
more  DXers  chase  fe^er  OX  stations.  The 
poor  rad^o  propagation  (and  prospects  for 
worse)  discourage  DXpeditions.  And  corv 
ditiqns  are  unlikely  to  improve  soon,  ex- 
cept  for  seasonatiy  better  propagation  In 
the  fall  and  spring.  The  last  sur>8po1  cycle 
bottomed  out  in  1975,  which  suggests  the 
current  cycle  will  hit  minimum  aunspots 
neKt  year.  Even  after  sunspot  numbers  be- 
gin to  Increase  ir^  the  tate  '50s.  radio  prop- 
agation will  take  years  to  recover  to 


former  levels.  If  It  does  at  ad.  The  specter 
of  the  Maunder  Minimum  always  arises  at 
sunspot  minimums.  {The  Maunder  Mini- 
mum was  a  period  of  almost  50  years 
whef\  the  sunspot  number  neve/  exceeded 
the  abysmal  totals  that  we  are  expenenc* 
ing  today.  50  years  of  lousy  DX?  The  mere 
thought  makes  my  elements  droop,)  All  in 
all.  ttva  futuie  looks  bteak  (or  DXers^ 

So  what  does  the  die-hard  DXer  do?  Un- 
plug  the  key,  hang  Christmas  lights  off  the 
tower,  and  start  watching  the  tube  instead 
of  Interfering  with  it?  Ugh  What  a  terrible 
prospect!  Fortunately  there  Is  hope  for 
QXers  everywhei'e.  There  is  life  without 
sunspots,  even  if  DXCC  takes  years  in- 
stead of  months.  Here  am  three  suggest 
tlons  to  revitalize  your  DX  enthusiasms 
make  better  use  of  present  resources,  set 


DON  WALLACE  W6AM 

Ttie  DX  community  lost  one  of  Its  pittars  In  fate  May,  wt>en  Oori  Wallace  W€AM 
passed  away  after  a  lifetime  of  OXmg.  Don's  OX  accomplishments  are  legend 
and  include  DXCC  award  No,  1.  membership  in  CO's  DX  Halt  o*  Fame^  and  top 
of  the  Honor  Roll  for  most  of  the  past  20  years.  He  was  one  of  the  first  DXers  to 
earn  Worked  All  Continents,  back  when  suctr  was  a  considerabie  feat. 

Fbr  more  than  40  years  Dor^  operated  from  one  ot  the  best-known  DX  locations 
In  the  world:  the  DX  ranch  at  Rancho  Palos  Verdes,  20  miles  from  downtown  Los 
Angeles,  California.  Don's  amateur  station  (he  actualty  lived  10  mJies  away  in 
Long  Beach)  was  perched  atop  a  l20D'-hlgh  hill  on  a  peninsula  which  silcks  out 
Into  the  Pacific  Ocean.  TTie  site  is  or^e  of  those  near-perfect  radio  locations 
atKHft  whict>  DXers  dream.  With  a  clear  shot  in  every  direction  fover  water  In  most 
cases)  and  with  excellent  apparent  height,  the  DX  ranch  effectively  pumped  out 
rt  on  a  wide  range  of  frequencies  Irpm  th^e  amateur  barids  up  through  UHF  (the 
latter  from  a  host  of  business  repeaters  and  equipment  on  the  srte).  White  marv 
aging  a  communications  business  (ir^ciudrng  tfiose  repeat ets}.  Don  assembled  a 
worfd^lass  amateur  station  without  a  single  rotatable  beam! 

Don's  shack  featured  the  best  available  amateur  gear,  including  many  pieces 
of  Collins  equipment,  sensibly  arranged  tor  easy  operation.  But  visitors 
searched  in  vain  for  Ihe  rumored  high-powered  amplifiers  that  some  thought 
were  the  keys  to  the  Impressive  signal  of  W6AM.  Don  didn't  need  Illegal  power; 
his  nonrctatabie-antenna  farm  was  his  plleup  buster.  That  antenna  farm  con- 
sisted  of  B  separate  rhombic  aniennas,  capable  of  fifing  OX  in  eighteen  dlttejrent 
directions.  Where  other  amateurs  turned  their  rotatable  beams.  Don  flicked 
switches  lo  select  the  appropriate  rhombir:.  The  dozens  of  rhombic-supporting 
telephone  pole«  ^some  extending  to  140')  which  dotted  ttve  24-acre  stte  gave  the 
Jmpfession  of  a  surrealistic  forest,  with  wires  instead  ol  leaves  oo  the  trees. 
Appearances  aside,  nobody  laughed  when  Don  transmitted. 

R?r  Don  Wallace  was  more  than  a  super  station.  He  was  a  friendly,  helpful 
amateur  who  was  consistef^tty  active  in  DX  through  more  tha.n  four  sunspot 
cycles.  There  has  seldom  been  a  country  in  the  history  of  DX  which  Don  didn't 
work.  He  was  always  among  the  first  through  the  plleup,  from  the  vefy  fkst  Cl§p- 
perton  DXpedltion  {see  last  month's  report)  to  the  latest  trEp.  Don  always  had  a 
good  word  tor  hardworking  DXpeditioners.  And  he  was  also  very  active  In  sta- 
tion maintenance.  UnfIKe  some  well-IO'do  amateurs  who  hire  station  managers 
to  keep  up  the  antenna  farm,  Don  trotted  up  and  down  his  forest  of  telephone 
poles  himself,  replacing  broken  wires,  tuning,  adjusting,  How  many  amateurs  do 
you  know  who  frequently  climbed  higher  than  their  ages?  While  Don  did  reluc- 
tantly give  up  climbing  to  the  140  levels  when  he  was  In  his  70s.  he  didn't  hesi- 
tate to  haul  hts  70  + -year-old  frame  up  to  the  70^ -foot  level  to  repair  the 
Intefmediate-tevei  antennas. 

Eve^  away  from  ttve  DX  ranch,  Don  was  a  force  on  it^  arnateur  bands.  His 


To^  DXer  antf  rfiomblc  antenna  enihustast  Don  Waltace  W6AM  passed  away  in 
/are  May  Ha  wHt  be  missed. 

moblilie  kilowatt  hg  chopped  througih  plleups  while  Dofi  drove  and  operated 
throughout  southern  Catlfo/nia  and  further  afield.  His  mobile  OSL  card  has  a 
space  for  "mpti"  during  the  QSO.  And  much  of  his  motile  operalion  was  CW! 
This  wriief  finds  it  hard  lo  imagine  anyone  surviving  40  years  of  driving  around 
LA^  much  less  running  a  kilowatt  of  CW  all  the  time! 

Don  also  shared  his  statlort  with  area  hams.  Many  con  testers  have  enjoyed 
Ihe  tine  propagation  and  unique  antenna  switching  at  W6AM.  And  each  June, 
Don  held  an  Open  House  at  the  DX  ranch.  Inviting  amateurs  from  all  over  to  view 
his  shack  and  rhombics^  He  often  visited  DXera'  homes  during  his  travels,  bring- 
ing a  touch  of  DX  cheer  wherever  he  went.  And  Don  supported  many  DX  foun- 
dations, including  serving  on  the  t»oard  of  some. 

Don  Wallace  W6AM  was  truly  a  major  force  *n  the  DX  wor^d.  His  passing 
leaves  a  sincere  sense  of  loss  among  QXers  everywhere.  He  will  t>e  missed  by 
OXartd  DXer  alike. 
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new  DX  goals  and  chalEariQes.  andior  re- 
define DX 

Th«  Cofii«ryi:Kvai  AppfDaeti 

Thetradtliortal  OX^f  can  make  good  u^ 
ol  flunspotte&s  summer  days  try  fir^e-iurv 
kng  hit  DK  harctwari^  j^nd  software  Whefi 
thd  band  a  are  hot.  th«  DXer  can  get  away 
wltn  all  ktmis  of  imperfect  Mtuipm^it  amt 
Operating  tectiniques.  Bui aa  fl^e  sunspota 
wane,  oniy  the  besi-^qulpped  stai^on^  ar^d 
mosi  car^tul  operatCHrs  will  anjov  consis^ 
tar^t  OX  auccass.  This  doasn't  inean  you 
have  to  get  a  aeconid  mortgage  on  your 
home  to  atEck  up  stacked  monobanders, 
but  rather  that  you  should  make  the  best 
possible  use  of  your  available  DX  re- 
sources. 

Start  by  tuning  up  your  station,  from  top 
to  bottom.  Realign  and  Hghten  antenna 
elements.  Replace  that  leaking  trap  which 
KMfiA  you  off  20  n>eters  when  it  fains,  Ray 
pvllcutar  attendon  to  your  te«dtlr\e.  Even 
a  $mall  water  \^3k  under  the  outer  jacket 
of  yo4jr  coax  can  serlousty  corrode  the 
brakt.  The  connection  between  the  feed 
and  the  antsfvia  lla«lf  is  a  frequent  source 
of  trouble  Oonisk)«T  lobtilng  off  a  few  feel 
erf  feedtine  arvd  replacing  thts  critical  con- 
nect i04i.  Ol  take  tfie  money  you're  saving 
by  not  sending  out  many  C2SL  cards  and 
buy  some  neiw  feed  line,  eliminating  those 
seven  barrel  connections  between  an- 
tenna and  shack.  The  feedllne  between 
transmitter  and  antenne  may  be  the  most 
neglected  part  of  your  station  equipment^ 
and  a  pooriy  designed  and  maintained 
feedllne  can  rob  as  much  aa  half  of  your 
signal,  both  tfanamittlng  and  receiving! 
Typtcai  problems  with  coaxial ^cable  feed- 
Mnea  Include  too  tight  taping  to  towef  legis 
(tha  tape  can  cxush  the  cadleK  long,  un- 
supported runs  alx>ve  the  ground  twhile 
the  coax  is  out  of  the  way  of  the  lawn- 
rfKrwar.  the  $ong  run  stretches  and  weak- 
ens the  cableL  and  water  or  other 
contamination  inside  the  cabfe  itseif. 
Watcli.  for  tight  bends;  1h^  create  farge 
Impedance  bumfis.  Cable  manufactufer^ 
suggest  limiting  turns  to  at  least  20  time^ 
the  coax  dianrveter  or  about  a  1Q '  circle  for 
RG-a. 


N^xt  review  the  signal  patch  within  your 
Shack.  How  many  connections,  meters. 
tunefBp  etc.,  tie  between  rig  and  antenna? 
Every  one  ro&s  s^gnaj  stmngih  on  both  re- 
ceive arvd  transmit-  WTien  10  rT>elers  is 
wide  open,  2  VVatts  into  a  bedspring  will 
wor1(  the  woctd,  t>ut  these  days  every  Q.I 
dB  counts.  Finally,  cfveck  out  your  rig  it- 
sell.  When  was  the  last  ttme  you  peaKed 
the  receiving  ckcuits?  How  «boul  the 
dr^  circuits?  II  youVe  ^titi  using  those 
glass  bottles  with  the  gtowing  wires  Irv 
aide.  have  you  neutralized  the  finals 
Fately?  A  few  hours  cleaning  and  adjusting 
your  OX  hardware  will  pay  handsome  divi- 
dends during  the  dog  days  cf  DX. 

Even  the  best-equipped  and  most  finely 
tuned  station  la  of  little  value  without  the 
expertise  to  operate  it  effectively.  The  ran- 
dom operating  ar\d  sloppy  techniques  that 
in  recent  years  filled  the  shack  walls  with 
DX  OSLa  yield  nothing  but  ffusiration  In 
today's  intense  pileups.  How  does  the 
DXer  tune  up  his  DXin^  software?  He 
tKKiaa  up  cm  propagation,  pays  particular 
attention  to  who  »s  on  when,  and  honiss 
his  DX  operating  skiila. 

Maslertng  Pttifiaf^tion  Myateriaa 

Sunspot  minimums  are  excellent  oppor- 
{unities  to  leam  mo/e  alDout  the  ever-fas^ 
clnating  field  of  propagation.  With  signals 
weak  and  interference  at  a  minimum,  the 
dow n- In- 1 he-mud  stations  are  workable  by 
those  who  know  where  and  when  to  look. 
Use  Ihe  Northern  California  DX  Founda- 
tion 20-meter  beacon  system  on  14100  to 
compare  propagation  at  your  station  with 
Ihe  propagation  charts  publisheo  each 
month  in  OST,  Check  out  grayfJne.  tfans- 
equatorial,  and  other  propagation  modes 
by  changing  ihe  time  you  operate  or  by 
arming  your  beam  In  arK>thaf  direct  ion. 
Watch  20  maters  for  tfm  rapidly  shortening 
skip  thai  heralds  a  iS-met&r  opening.  And 
don't  r^esitate  to  send  a  CO  on  a  sasm- 
ingly  empty  band. 

to  rnetei^.  tor  example,  offers  a  refnarlc- 
abte  amount  of  DXing,  even  at  the  dead 
bottom  of  the  sunspot  cycle.  The  trouble 
with  10  meters  is  that  everyone  listens  and 
nobody  transmits.  Tf>e  barKl  always  sounds 


dead  Try  a  CQ  and  sae  what  turns  up. 
Once  in  a  whtie.  you  will  be  very  pleasantly 
surprised. 

At  trie  twttom  of  the  last  sunspot  cycle. 
I  was  operating  from  West  Africa  on  t5 
meters  when  I  noii^Kl  thai  tt>e  skip  dis- 
tance was  getttng  shorter- (tn  other  words, 
the  signal  strength  of  statior^  closer  to 
ma  was  increaaing,  a  good  itKlicati>Ofii  that 
the  next  higher  band  might  open,)  I 
switched  to  tOmetersandlunadfiopefuiiy 
across  the  band.  Nothing.  Not  even  a 
peep,  Facing  the  prospect  of  retuning  the 
17  knobs  and  switches  necessary  to  get 
back  down  to  15  meters,  I  decided  to  iry  a 
long  CQ  on  the  oft  Chance  that  someone, 
somewhere,  was  listening.  As  I  eaaed  my 
foot  off  the  fool  switch  after  a  one-minute 
CQ,  Ihe  receiver  exploded  with  a  roar.  At 
first  i  thought  (  had  40-over-g  power-Una 
noise,  but  the  roar  gradually  began  to  re- 
solve Into  irKJividual  callsigns.  tO  meters 
was  wide  open  to  Europe  ami  Norlh  and 
South  Ameflca.  t>ut  ovwyone  was  listen- 
tng.  Until  my  CO.  the  banti  might  as  well 
have  been  closed.  So  don't  just  tune 
quickty  across  ttm  band  and  give  up;  try  a 
CQ,  And  Usten  for  the  host  of  lO-m^ter 
beacons  in  the  2&200-2&300  range. 

Another  technique  to  improve  your  DX 
payout  without  sunst>ots  <^  to  pay  mora  at^ 
tent  ion  to  who  is  on  when.  First  you  need 
to  know  ejiactly  which  countries  you  have 
confirmed  and  which  you  still  need.  Care- 
ful, up-to-date  record-keeping  is  a  must 
(and  we'll  talk  more  about  LhLs  in  a  future 
column). 

Then  turn  to  the  weekly  and  biweekly 
DX  bulletins,  locaf  OX  repeater  or  DX  club 
meetings,  or  other  source  of  current  OX  In- 
formation. Among  the  other  tidbits  offered 
in  ttve^e  sources  are  vitaJ  clues  to  the  op- 
erahr^  hahits  of  DX  stations  in  countries 
you  need.  Look  fof  regular  activity  from 
tftHesecxHinlries.  Most  DX  operators  get  on 
live  ait  at  about  the  same  tln>e  each  day, 
and  usually  at  about  the  same  frequency. 
This  regularity  may  be  due  to  DXers  being 
creatures  of  habit,  or  to  local  corxlitjofts 
such  as  family  obligations,  eating  and 
steeping  times,  or  when  electricity  is  avail- 
able. Whatever  the  reason,  t1  a  DX  station 


Is  on  the  air  at  a  particular  tima  and  fre- 
quency once,  that's  an  excallent  place  to 
look  for  htm  again,  So  peruse  "Band- 
pass"  (In  Vm  DX  Buffetin}  or  '^QSN"  (in 
QRZ  DX)  for  operating  nints.  A^nd  don' I  for^ 
get  any  OXpe<litlons  or  special  operations; 
they  often  provid-e  more  contact  po^jbiti- 
ties  and  better  QSL  routes  than  some  of  a 
country's  regular  operators.  After  all,  not 
vvwy  OX  statii>n  wants  to  sit  and  tun  W$ 
aji  (fay  arul  itwn  face  the  QSL  chorea.  On 
the  other  hand,  that's  escactty  what  the 
DXped  it  loner  wants.  It's  the  whole  reason 
for  the  trip  so  he  will  be  more  anxious  to 
pull  your  cali  out  of  the  plleup. 

Anpthar  way  to  augment  your  OX  score- 
card  Is  to  hone  your  PX  operating  skills, 
including  listening,  plieup  busting,  and 
tracking  down  hunl-and-peck  stations. 
And  an  excellent  way  to  hone  these  skills 
when  DX  is  few  and  tar  tratween  is  to  ex- 
pand your  cbtinition  of  DX. 

EjcparKiiiig  Your  OX  Hortsona 

W»lh  ''traditional''  OX  becoming  rn- 
CTBasingty  hard  to  coma  by,  aJtemate  def- 
initions of  OX  serve  to  Kaftp  the  DXing 
spark  a^ive.  Among  possibilities  me  OXer 
might  consider  is  working  DXCC  on  differ- 
ent t>af¥Js,  especiafly  the  lowsf  frequen- 
cies. (Use  this  summer  to  get  up  soma 
new,  mofe  effective  DX  antennas  for  these 
bands.)  Another  approach  would  be  to 
chase  DX  on  our  new  amateur  bands:  10 
and  24  MHzl  Alas,  the  ARRL  Board  of  Di* 
rectors  won't  allow  DXCC  credit  for  con- 
tacts on  these  bands  (yelh  but  DX  Is  there, 
nevertheless.  And  the  new  bands  are  less 
crowded.  With  no  OSLs  to  worry  about. 
S:lrrce  they  don't  count  anyway  These  new 
bands  offer  a  puie  form  of  OX  the 
likes  of  which  we  haven't  seen  to*  years. 
Think  of  the  opportunities  of  starting  aJI 
over  again  with  a  new  band!  (We'll  talk 
mofe  ahout  the  r^ew  bands  in  arkotfisf  col- 
timn.^ 

Yet  another  approach  to  revitalizing 
your  OXing  is  to  cha*e  awards  other  than 
DXCC.  Many  countries  olfet  handsome 
certificates  for  various  OX  accompli sh- 
mants,  such  as  working  all  Japanese  cit- 
ies, 100  members  of  the  German  DABC^ 


t^^i2Q  demonstrates  ofi0  eppmach  to  ffte  afm&ditlo,  the  naiit>naf  bird  of  Texas, 
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1386  Armadiih  Hun  Coordinator  Tom  Taormirm  K5RC  hop&s  lo  activate  3077  count i&s 
r^ext  year. 
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Russian  Ob  Easts,  etc.  Or  try  !of  the  Fhltip^ 
pine  Wofkad  All  Umtid  Nations  M&mbefs 
award.  Since  the  effective  date  of  con^ 
tacts  for  IhJs  award  is  the  date  of  entry 
Into  ttie  UN,  ycj'JI  find  you  have  io  go 
bock  and  work  a  lot  o(  rami  liar  count  rias 
once  again  to  ttualiry.  Contact  F^te  f%tef- 
so<i  K6EDV  for  more  inlDrmatiofi  on  this 
aviranl.  Diher  po&sm^iiti^s  IrK^lude  coHect- 
Ing  prefikas  arvd  Isrands  on  itie  Air,  spon- 
sored by  CO  magazine  and  Geoff  Watta 
(fl2  Bel  more  Road,  Norwich.  NR?  OPU  En- 
gland), rospeciiv@l/.  Both  awards  will  keep 
you  out  df  trouble  ynti^  Itxi  synspots  re^ 
turn.  Of  Ify  staning  atl  ovar  with  low 
powef.  Modem  solid-state  nf  s  pertorrn  is 
efficiently  at  low  oow«r  levels  as  at  high 
power.  And  the  addJtional  effort  of  making 
contacts  with  low  power  places  a  pre^ 
mlum  on  operating  skills, 

Rnalty.  you  can  completely  rede  fine 
wfvat  yog  n\ean  by  OX.  How  about  Worlied 
All  Slated  on  10  meiera,  start  my  now?  To 
accoiYtpliali  ittis  before  sunspots  make  it 
easy  will  force  you  to  ^earn  more  about 
propagation,  operating  methods  and  tech- 
ntquos.  and  listening.  Or  go  for  5BWA5.  to 
practice  low-band  DXIn^  and  plleup  bust- 
ing. Wodcad  A1^  States  not  enouafi  of  a 
chatlenge  tor  you?  Then  t>ow  atXHjt  work- 
ing ail  ^076  countiea  In  ttie  United  States? 
In  44  tlOUfS? 

"Whatf"  you  say.  ''All  3076  counties  In 


Jim  White  KfZXM  trtghn  wch?  tfw  1983  afld  19B4  Armadmo  Runs^ 


44  hours?  Rldteuloust"  Rsrhaps  to  onii* 
nary  DXers.  tnit  not  to  Itm  Texas  DX  Socl- 
eiy.  Tills  very  active  group  invented  the 
Armatfillo  Run  to  battle  DX  doldrums,  and 
they  now  propose  to  enlbt  the  rest  of  the 
country  In  a  cert i lied  amaleur-radto  hap- 
pening. 

Aimad^iki  Bun 

Simply  put,  the  Texm^  DX  Society  pro- 
poses to  activate  all  3076  counties  over 


two  weekends  in  1906:  May  ^-4  and  July 
26-27.  tn  celebration  of  the  150th  anniver- 
sary of  the  birth  of  TeieaS,  the  T966  Arma- 
dillo Run  will  demonstrate  ham  radio's 
atilllty  to  mobilize  quickly,  help  pull  ama- 
teur^adlo  clubs  together,  and  provide  a 
couple  waeiiends  of  fun  for  patient  DXers 
arKi  contesters. 

The  tiold  idea  of  activating  eviery  county 
in  the  US  grew  out  of  a  t9B3  Texaa  DX  So- 
ciety effort  to  put  ail  2b4  J&Kas  counties 


on  the  air.  Witfi  12  mobile  teams.  In  22 
hours  of  operating.  tt>e  memtiers  of  tfie  so- 
ciety accomplished  this  goal,  and  even 
gave  a  trip  to  the  ARRL  National  Convene 
lion  in  Houston  to  the  winner  of  the  1983 
Armadillo  Bun.  That  winner,  who  worjxed 
ail  254  count re^i  m  Te^ta^  in  one  weekend, 
was  Jim  White  K1ZX;4  Last  year  the  soci* 
eiy  expanoed  the  ^tivity  to  include  conn* 
ties  kn  neighboring  states.  {Again  Jim 
White  took  top  honors,  this  time  from  a 
horizontal  operating  position,  recovering 
from  an  automobile  accident.} 

So  tties«  Texas  guy$  have  some  experi- 
ence in  these  Armadillo  Runs.  May  tie  they 
can  pull  H  qH,  with  ttie  help  of  other  radio 
clubs  around  the  count ry.  As  an  added  ^n< 
centive  to  Run  paniclpanlSr  the  society 
expects  the  governor  of  the  state  to  pro- 
claim a  new  county.  Armadillo  County,  lot 
the  duration  of  ttie  Bun  I  That's  like  tiavlng 
the  t-eague  create  a  c^iuntry  just  for  one 
congest! 

If  you  are  Interested  in  helpfng  In  the 
Run,  contact  youj^  local  radio  club  or  Run 
Coordinator  Tom  Taormina  K5RC,  Route  1^ 
Box  307,  Manvel  TX  77578, 

Even  it  you're  not  intefested  In  the  Ran, 
N  shows  wtiat  you  can  do  lo  keep  the  DX 
spark  burning  when  the  sunspots  aren*L 
What's  your  Rx  tor  lackaspotshis?  It  may 
Just  be  the  Texas  Nallonal  Bird,  the  arma- 
dillo. 


ETTERS 


I 


DXPENSES 


STRAIGHT  TALK 


Your  constant  battle  with  the  co<le  re- 
Qtiliement  iS  well  received  by  tt>e  many 
who  fi/KJ  this  f/re  ditlicutt  pan  of  the  li- 
cense. 

To  view  code  as  dillicuJI  surely  means 
that  the  person  attempting  to  learn  It  has 
sal  off  on  the  wrong  foot.  After  alUn  WW2 
thousands  of  operators  were  turned  out. 
sausage-like,  in  very  shoft  order, 

tf  the  budcNfig  operator  is  taught  using 
18-20  wpm  right  at  I  tie  start,  we  would 
produce  operators  who  could  go  on  the  air 
with  some  confidence  and  use  very  much 
less  time  per  QSO,  thus  freeing  up  band 
space F 

To  learn  code  ret^uires  a  totally  different 
pfOcedure  from  that  used  to  learn  (tie- 
ory^and  this  may  be  the  pf ot^em  encoui'' 
tared  by  $o  many,  tt  should  take  no  longer 
than  3  months  to  get  to  the  15-plus-wpm 
level.  But  you  must  practice  two  or  three 
times  per  day,  7  days  per  week  (no  ex- 
cuses). Each  practice  p^eriod  st^ould  last 
at)out  10  minutes,  Ws  very  much  fike  ieam- 
infl  to  touch-type — it's  not  how  mtjch  you 
dOi,  but  how  often  you  do  it  that  counts. 

Keying  with  a  straight  key^yes,  they  Still 
axistl)  is  another  operation  that  is  per- 
formed incorrectly,  quite  often  resulting  in 
undue  fatigue  and/or  poor  sending,  Tt>e 
key  stTOuid  be  at  the  edge  of  the  desii, 
n»f6T  twelve  incites  or  so  tiack  from  the 
edge  as  is  so  often  shown  in  instfijctions. 
Remember  I  said  $  might  Ae^^it's  differ^ 
ent  for  a  paddle.  Sending  is  done  by  mov- 
ing the  forearm  down  at  the  wrist,  thus 
dragging  the  key  down.  Never  push  It 
down  or  the  muscle  on  top  of  your  arm  wifl 
gfumblel  f^actice  without  an  oscillator 
connected  for  a  few  minutes  until  you  get 
the  dot -dash  relationship  clear  (t>y  the 
sound  of  the  key  clicks}  and  you  should  be 
a^i  set  to  go.  if  your  sending  detarioratest 


stop!  You  will  find  thAl  your  monies  have 
lensad  up  and  you  are  pushing  the  key 
down  instead  of  dragging  it  down. 

Please  don't  say  II  can't  be  done— I 
didn't  even  want  fo  be  an  operator,  and  the 
anny  had  me  domg  it  tor  8  hours  on  and  B 
tK>yr$  off,  7  days  per  week,  under  condi- 
tion a  a  lot  less  comfortable  titan  the  av^- 
age  ham  shack  i 

Ehc  Stabler  VEStSD 
St.  Catharines  Ontario 


HU22AHI 


While  scanning  the  March,  19Q5,  issue 
tor  some  info  ©ft  RTTY  equipment,  I  came 
upon  the  guest  edllorial,  "Stop  Playing 
Around."  It  struck  a  chofd  So  loud  ttvat  I 
had  to  write  and  &ay  "hifZEahl" 

I  have  spent  at  least  S  months  per  year 
as  ZF2BD  in  Grand  Cayman  since  1974, 
and  my  operating  has  diminished  almost 
to  the  vanishing  point.  I  usecj  to  go  to  the 
3hac)(  every  evening  for  2  to  3  houf s  to  en- 
loy  long  QSOs  with  people  from  all  over 
ttie  glot»e.  Ttv>ugh  I  can  hardly  be  called 
rare  DX,  in  the  past  several  years  iit  has 
Oeen  almost  impp^^iblB  to  have  a  conver- 
sallon  of  more  than  2  minutes  without 
breakers  and  the  subsequent  pileup. 

In  the  early  part  of  each  winter  season  I 
usuetty  answer  20-30  SS^THers,  but  by 
March  or  April  I  turn  on  the  riQ^  have  one 
short  contact  {who  signs  off  saying  thefe 
must  t)e  dozen  a  waiting^  and  say  the  hetl 
with  it  and  throw  the  switch  and  go  to  bed- 
Anything  short  of  a  SO-mlnute  contact  is, 
as  far  as  I  am  concerned,  to  be  relegated 
to  contests.  I  wani  to  know  al>out  their 
wile,  lirds,  inierests.  occupation,  and  so 
on.  I  don*i  g^ve  diddty  about  ttven  store- 
tXHipht  rig  or  commercial  antenna! 

William  T.  Pavln  M.D.  W9YKT 
Glan  Ellyn  IL 


To  Warren  Ash  AK2H 
Kingston  NY 

Wiarren^  my  Mefid,  wfhat  a  btlter  letief 
("What  Price  QSL?,"  June,  1965),  I  must 
admit  that  I  don't  understand  why  you 
didn't  receive  a  QSL  from  H44iA,  but  your 
rather  vicious  attack  on  Bryan  Sturm  Is  a 
b»t  out  of  line.  I  recently  received  a  QSL 
from  him  with  no  prolslem.  I  used  the  IRC 
system. 

It  is  d^fflcutt  to  nearly  impossible  for 
any  of  us  in  the  States  lo  understand  I  he 
problems  encountered  by  our  brethren  in 
the  remote  corners  of  the  world.  F%rhaps 
his  mall  from  you  was  pilfered,  and  the  pil- 
ferer  \s  attempt ing  a  little  btacltnwtl  on 
you.  f^rtiaps  there  are  olfief  pcotriems, 
such  as  the  tnirdan  of  thousarvda  upon 
thousands  of  QSL  requests  which  cost  a 
lot  to  answer.  Perhaps  Bryan  simply  can- 
not answer  them  ali  without  a  little  finan- 
cial support.  After  att,  my  friend,  various 
DX  clut^  support  the  cost  ol  OSLing  for 
rrany  OX  statk>ns  that  otherwise  would 
not  be  abte  to  meet  ttie  demands  placed 
upon  them, 

QSUnp  is  a  bit  of  a  luxury,  to  say  the 
least,  and  not  necessarily  a  burden  that 
should  be  placed  on  the  DX  operator  After 
a  while  they  will  simply  quit  operating. 

Paul  Hvnard  WTKZK 
St.  Melniad  IN 


SIGN  IN,  PLEASE 


For  ttie  ham  who  hasn  t  spent  a  dime  on 
new  equipment  in  tt>e  past  decade,  il  may 
be  quite  a  shock  to  view  the  interior  ol  a 
state-of ^Ihe-art  transceiver^  but  fof  the  rest 
of  us  the  sight  is  all  too  famliiar  circuit 
boards  loaded  with  chips  that  often  have 
part  numtiers  which  don't  seem  to  cross 
to  any  in  the  74i5xxx  series.  And  while  the 
design  and  production  of  ham  equipment 
has  advanced  nicely  over  the  years,  the 
sams  csnnol  be  said  for  the  troubleshoot- 
ing and  repair  of  those  rlgii. 


Whan  I  was  a  youngster,  troobfeshoot- 
ing  consisted  mainly  of  some  basic  teat 
equipment  and  the  ability  to  I  el  I  the  differ- 
ence between  a  good  and  a  bad  signal. 
Now.  even  if  I  can  find  a  test  probe  small 
enough  lo  fit  onto  It^  t^^t  point  without 
ahorting  lo  something  else,  the  trusty 
scope  display  is,  mora  often  ttian  not^  a 
Jumble  of  dfgitat  signals  tJiat  confuse  me 
a&  much  as  they  do  the  triggering  circuit! 
I  threw  In  the  towel^  The  signals  on  the 
scope  didn't  make  sense.  There  waa  often 
no  ttwory  of  openahgn  in  ttie  manual,  and 
ItM  test  eQuipmeni  requlrad  to  trouble^ 
shoot  this  digital  stuff  was  the  same 
equipment  used  to  design  ti — in  a  word, 
unaffofdable. 

The  whole  mess  didn't  seem  to  make 
good  economic  sense  either.  Why  would 
any  technical ly-compe lent  ham  want  to 
py release  equipment  knowing  in  advance 
that  if  anything  went  wrong  with  the  gear, 
he  stood  little  or  no  chance  of  repairing  It 
past  the  replacemeni  of  lamps  and  fuses? 
Wouldn't  ihe  owner  prefer  to  deal  locally 
with  a  probtem  rather  than  return  detec^ 
tive  equipment  to  an  often  physical ly^  and 
even  more  often  psychologically,  distant 
manufacturer?  Reality  provides  the  aiv 
swer,  Ali  manufacturers  now  market  so- 
phisticated electronic  equipment  with  "no 
user-serviceable  parts  Inside."  No  other 
choice  is  available. 

But  tfiem  1  discovered  a  Iroubleshesoiinf} 
toot  that  gtves  the  average  ham^lechnl^ 
cian  a  charge  at  repairing  his  own  gear 
again.  It  realty  put  all  that  microprocessor 
stuff  In  its  place  and  restored  my  faith  in 
the  "one  hand/one  probe"  method  of  melt- 
ing sick  figs  well.  With  this  box.  al^  you 
have  to  do  is  set  a  lew  Inlemat  switches  in 
tfw  device  under  lest,  pot  the  probe  on  the 
desired  pointy  read  the  numt^er  that  ap- 
pears on  the  test  instrument,  and  compare 
it  with  a  known  good  reading  In  the  tech- 
nical manual.  Right  or  wrong— -what  could 
beeasierT 

Tfie  method  js  called  signature  analy- 
sis, and  although  it  has  a  few  limitations, 
itv  my  opinion  it's  miles  aheaiSF  of  looking 
at  littery  data  on  a  CPTF.  The  basic  theory 
1$  to  lock  the  microprocessor  Into  a  low- 
^evel  ope  rail  on  (such  as  a  Jump  to  Its  own 
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}ump  rnstructiofi)  to  provkSe  a  refielilive 
siof>«^  on  its  address  and  control  lines. 
The  signature  analyzer  then  sarrpTes  thb 
3t(}nal,  does  5oni6  math,  and  produces  d. 
unique  nuniieric  display  whJcti  represents 
th&  sampled  dala  Any  numt>Qr  other  than 
(he  correcl  one  indicales  a  fault  and  trou- 
IMeslKKiiting  can  be  done  wilh  ordinary 


lectiniqu«s  such  as  the  "harf^spltr* 
fn«lhod^  the  "good  iJiput/t^ad  output*' 
metho<}.  etc.  At  feast  on©  manufacturef 
i( Hewlett' Packard)  is  already  making  the 
test  device  Itself,  an  Inatrument  similar  in 
appearance  to  a  common  niultimeter. 

By  now  you're  probably  a&king.  if  this  is 
AiiCh  a  great  loo^.  why  aien't  manufactur- 


ers dfisrgneng  equipment  to  take  advaiv 
(age  of  it?  Frankly,  1  don  I  know,  Perhaps 
there  is  a  bug  ^n  the  theory  that  no  one  has 
t>o1hered  to  tell  me  about  Or  it  could  be 
that  the  technique  is  still  so  new  that  pro- 
ducers  of  electronic  equipment  haven't 
had  lime  lo  finalise  their  implementations 
But  I  refuse  lo  believe  that  I  am  tutly  in- 


formed on  the  lalesi  tectinology.  so  f  iti 
not  going  to  hold:  my  ii^eath.  Then  again, 
maytie  this  is  one  of  those  ideas  like  quad* 
faphonlE:  sound— nothing  really  wrong 
with  it  but  it  just  didn't  catch  oa 

Ue  Hughes  WA2VPH 
Mor«vtt  NY 


ONTESTS 


Robert  Baker  WB2GFE 

15  Wmdsor  Or, 
AtCQ  NJ  (m04 

SARTG  WORLDWIDE 

RTTY  CONTEST 

000^  to  OBDO  UTC  August  17 

1600  to  2400  UTC  August  17 

0800  to  1600  UTC  August  IS 

This  Ls  the  i6th  annual  contest  spon- 
sored by  the  Scandinavian  Amateur  Radio 
Teletype  Group  (SARTGJ.  Operating  classes 
include a^  single  operator,  b)  multloperalor, 
singfe  transmitter,  and  c)  SWU  Please  note 
ftiai  logs  from  muttl-operalor  slat  ions  rtnust 
contain  the  names  and  callsigns  of  all  op- 
erators involved.  The  same  st  at  ton  may  tie 
^ofked  once  on  each  band  tor  QSO  and 
multiplier  credits.  Only  ^way  BTTY  OSOa 
wl]l  count.  Use  ali  bands,  80  through  10 
meters 

EXCHANQE: 
RST  and  OSO  number 

SCORfNQ: 

QSOs  with  your  own  country  count  5 
points.  Other  countries  in  (he  same  conEi- 
nent  are  TO  points  Other  comments  are  15 
poimst  In  tfte  USA^  Canada,  and  Australia, 
each  call  district  wilt  be  considered  a 
separate  country.  tJse  the  DXCC  list  and 
the  above-mentioned  call  areas  for  multi- 
pliers. Noie  that  contacts  with  a  station 
which  wo4ild  count  as  amuttiplter  must  be 


found  in  at  least  5  logs  or  a  conies!  tog 
must  be  received  from  ttie  multiplief  sta- 
lion  in  ordef  to  be  valid-  Finat  score  is  the 
sum  of  OSO  points  times  the  sum  of  the 
multipliers.  SWLs  use  the  same  rules  for 
scoring,  but  based  on  stations  and  mes- 
sages copied, 

AWARDS: 

Top  stations  m  each  class,  country.  W( 
K  VEA^O.  and  VK  call  district  If  Ihe  num^ 
her  of  QSOs  is  reasonable. 

ENimSS: 

Logs  must  tie  received  by  October  10 
and  should  contain:  band,  dat^lme  in 
UTC.  callsign,  exchanges  sent  and  re- 
ceived, points,  multipliers,  arwj  tlnat  score. 
Use  a  separate  sheet  tor  each  band  and 
enclose  a  summary  sheet  showFng  the 
scoring,  ciaasification.  callsign,  name, 
and  address.  In  the  case  of  mu Ill-operator 
stations,  include  the  names  and  caMsigns 
of  all  operator  rnvo^vecf.  Comments  will 
be  v^fy  much  apprecJated  by  the  cont^t 
committee.  S«nd  logs  to:  SARTG  Contest 
&  Award  Manager,  Jorgen  Oudahl  Lasjon 
OZlCRL,  Egebjergvej  90.  4500  Nykohing 
S^.,  Denmark. 

NEW  JERSEY  QSO  PARTY 
2000  UTC  August  17 

to  0700  UTC  August  18 
1300  UTC  August  18 

to  0200  UTC  August  19 

The  Engte«ood  ARA  invites  aiJ  ama- 


TliE  EACr 


NEWSLETTER  OF  THE  MONTH 

It's  such  a  pleasure  to  see  a  newsletter  that  obviously  has  had  some  thought 
anil  care  put  into  It,  Bob  Ward  WA5ROE  turns  out  such  a  paper;  he's  the  editor 
of  The  Bark.  foumaJ  of  the  Big  Bend  fl^eKasj  Amateur  Radio  Ciub  (BBARC). 

THt  flaril  I*  r*qt  the  largest  publication  we've  seen,  nor  is  it  the  flashiest.  What 
makes  this  newsletter  stand  otii  amorhg  all  others  is  QO&tity,  Congratulations, 
BBARC. 

To  enier  your  club's  newsletter  in  T^s  Mewsletter  ol  the  Month  Contest,  send 
It  to  73,  80  Pine  Street,  Peterborough  NH  03458,  Attn:  Newsletter  of  rhe  Month. 


CALENDAR 


Au9  3-4 

Aug  ir-ie 

Aug  17-19 
Aug  19-25 
Sep  14-15 
Sap  14-16 
Sip  28-29 
Oct  5-6 
Ocl  6-7 
Oct  12-13 
Oct  12-13 
Oct  19-20 
Oct  19-20 
Nov  2-3 
Ho'f  16-17 
Dec  7-a 
D««  14-15 


ARRL  UHF  Contest 

SAflTQ  Worldwide  RTTY  Conleat 

New  Jersey  QSO  Party 

SptcCom  North  American  UHF  FSTV  Contatt 

ARRL  VHF  OSO  Party 

Washington  QSO  Party 

Ule  Summer  QRP  CW  Acttvilr  WMkend 

ARRL  QSO  Party— CW 

llllrvols  QSO  Party 

Rfo  CW  DX  Con1a»t 

ARRL  QSO  Party— Phon« 

AflRL  Simulated  Emergency  Te$1 

Jambofee  On  Th«  AJr 

AftRL  Sweepstflkas— CW 

ARRL  Swee$i slakes— Phone 

ARRL  160- Meter  Contest 

ARRL  lOMetei  Contest 


teurs  wortdwifle  to  participate  in  the  26th 
annual  NJ  QSO  Party.  Phone  and  CW  are 
considered  tne  same  contest.  A  station 
may  be  contacted  once  on  each  band; 
phone  and  CW  axe  considered  separate 
"bands"  l>ut  CW  contacts  may  not  be 
made  in  pivone  tjarid  segments.  NJ  sta- 
tions  may  woik  otrter  NJ  slat  ions, 

EXCHANGE- 

QSO  number,  RS{T),  and  ARRL  section, 
country,  or  NJ  county. 

FftEOUENCtES: 

1810.  3535,  3900,  7035.  7135,  7235, 
14035,  14230,  21100,  21355,  2^00.  28610. 
50^50.5,  and  144-146.  Suggest  phone  ac^ 
ttvity  on  the  even  hours,  15  meters  on  the 
odd  hours  (1500  lo  2100  UTQ.  and  160  n^te- 
ters  at  0500  UTC. 

SCOWWG 

Oui-of-staie  stations  mutlipfy  the  num- 
ber of  complete  contacts  Mlih  NJ  stations 
times  Ihe  number  of  NJ  countces  workedi 
{21  maximum)  NJ  stations  count  t  point 
per  W^K/VEWO  QSO  and  3  points  per  DX 
QSO.   Multiply  total  OSO  points  by  Ihe 


number  of  ARi^L  sections  flncttKling  NNJ 
and  SNJ— maKlmum  74).  KP4,  KH6,  KL7, 
etc.r  count  as  3-poinr  OX  contacts  and  as 
section  multipliers, 

AWARDS: 

Certificates  will  be  awarcte<l  to  ttre  first' 
place  station  in  each  NJ  county,  ARRL 
section,  and  country.  In  addition,  a  sec* 
ond-place  certificate  will  be  awarded 
when  4  or  more  logs  are  received,  NovlcSi 
Technician,  and  mobile-operator  ceriitU 
cates  will  also  be  awarded. 

ENTfiiES: 

Logs  must  show  date/lime  in  UTC, 
band,  and  erT>ission,  Logs  must  be  re* 
ceived  no  later  than  September  14,  The 
hrst  contact  for  each  claimed  muhlpNer 
must  be  irKJicated  anil  numt)ered,  and  a 
checklist  of  contacts  and  multtphers 
should  be  included.  Muttin^perator  sta* 
lions  should  be  noted  and  calls  of  partrci* 
pating  operators  listed.  Logs  and 
comments  should  be  sent  to;  Engiewood 
Amateur  Radio  Assoc.,  Inc.  PO  Bok  526, 
Engiewood  NJ  076314)52a.  A  #10  size 
SASE  should  be  included  foi  resutts. 
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QSL  OF  THE  MONTH 

To  enter  your  QSI^  maiUl  in  an  envelope  to  73,  80  Pine  Street,  Petertiorough  NH  03458. 
Attn;  OS L  of  the  Month.  Winners  receive  a  orie-year  subgoripllon  (or  extension)  to  73.  Entries 
not  in  envelopes  cannoi  be  accepted, 
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John  Edwards  Kt2U 

PO  Box  73 

Middle  ViHage  NY  11379 

THE  MISSING  GLOW 

Tbey  wefe  our  t>esl  friervds  for  decades, 
TNiir  (jentte,  reassuriny  glow  illurninata^ 
our  sliachft.  warmed  our  hands,  arid 
holped  u»  to  transmli  ouf  signals  across 
oceans  and  continents.  Thay  were  as 
much  a  pirt  of  ham  radio  as  telegraph 
ke^,  antennas.  TVI,  and  QRM.  VVe  took 
Hhrnn  ainiost  for  ortfited  unlll  one  day,  al- 


most witfToyt  warning,  tn«y  disappeared . 
Th9  fri^fidly  vacuum  1ut>e.  our  companion 
ttirougt^  countless  biihons  of  OSOs.  has 
called  its  tinal  QBl  Except  for  use  as  a 
CRT  and  in  some  high-'powered  rl  amplh 
Hers,  the  lut^a  has  left  us, 

I  goi  into  ham  radio  during  tf>e  tube  ef  a's 
very  {"ast  hurrah.  Back  In  th<e  mid  1960s. 
tub«&  were  found  everywh^e:  m  transnit- 
lers,  receivers,  converters,  power  sup- 
plies, and  mostly  In  hams'  junk  boxes.  In 
those  days,  being  a  True  Ham  maani 
knowing  your  tubes.  The  weaker  among 
us  relied  on  tube  guides  and  subslilution 


rmnuats  to  pick  the  right  <ievtces  for  th«^ 
new  projects.  We  True  Ham*,  however, 
knew  that  the  6146  was  a  workhorse  tfan$- 
mlttlng  lube.  The  neWa  Improved  6146A 
and  6146B  versions  were  even  better. 

Today,  ham  radio  i^  translstorLz^  and 
mk^rocirculted.  Tilings  have  changed  so 
much  that  a  Ham  from  even  as  re<:enl  a 
time  as  the  1950s  would  be  amazied  at  tne 
revolution  m  amateur  lechnolOQy  He 
would  probably  ask,  "Where'd  aM  ihe 
tubes  go?" 

While  I  realize  our  hobby  must  keei?  up 
with  the  times*  l  can't  help  but  leel  thai 
something  went  out  of  ham  radio  the  day 
the  last  lube  rig  was  manufactured.  Just 
as  Brooklyn's  declirw  can  be  traced  to  the 
day  the  Dodsers  left  for  the  west  coast, 
ham  radio's  recent  rough  years  are  no 
doubt  due  to  the  demise  of  the  vacuum 
tut>e. 


hew  ana  Us&dB^ectmntc  fest  Eqwpmeni 
Safes    «   Service   •   RBntai  •  LeBsmg 


SCOPE  SPECTACULAR 


#HJ2aS.ty  PORTABLE  OSCILLOSCOPES 


f^odet  V'212 


ieiEiHii  $461J0 

DC  !o  20  MHt  1  mV/dw.  Dual  Trace 
Features  6'  Rectangylar  CRT 
Full  2  year  parts  and  tsbor  warranty  (w/two 
XI 0  probea), 

MODEL  v-zzz  $536,00 

DC  lo  20  MHi.  t  mV/d^,  Dual  Tract  aC  ottset  iw 
DA^M  Output.  Vehicle  Mode  Tngger 
ff'CRTiw^iwo  XUX10  probeaS- 

■o&af^iK  S694JD 

E:k:  to  40  MHz. 

other  features  same  a  a  V-222  {w/two  Xt/X10  probes) 


MQt}£L1^IQ6ir  $1276,00 

DC  10  100  MHz,  .5  mV/dlVn  Quad  Trace,  Delayed 
Sweep,  Full  TV-  Triggering,  alremate  time  base 
(w/two  XI 0  ari3b») 

ioiEiiMM  S956:Q0 

OC  ta60  MHx.  t  mV/dhr.  Inple  Uvce^  delayed  iiv«ei3t 
Full  T.V  Triggenng,  variable  tng^^r  riokl-Off 
iw/twoXtO  probiesl 


Model  V'lOSOF 


RAG  also  carriBS  a  full  line  of  RF  and  microwas^e  test  equipment. 


CAL4.U5TOtl-  FREE 

1-800-732-3457 

IN  CALIFORNIA  TOLL  FREE 

1-800-272-4225 


■  VISA  ■  COD 


ADO  i=on  stMpnHG  AMD  m^fuktta 

to  19 1290130  m:» 

(BOiooiairsDW  u.hd 

i7&ioqioitooo,  suao 


RAG  ELfCTRONiCS.  INC./214t8  Parthenia  Street  /  Canoga  Park,  CA  91 304/  l-Si  8  998-6500 


LEADER 


■Polaroid    PRlMeUNa 


Aficu^c » M  rucn 


I  keep  one  in  my  shack  just  for  good 
luck. 


ELEMENT  t 
MULTIPLE  CHOICE 

1)  How  can  you  telt  If  a  tube  Is  '*gassy?" 
I>  By  the  tube's  orange  gtoi# 

3)  By  a  btuish  glow  between  the  tube*« 
cathode  and  plate 

3)  By  shaking  it 

4)  By  listening  for  the  leak 

2)  Grid-current  flow  in  a  class- A  amptlfJSf 
sigtiiftes; 

11  A  notmai  opefaiing  state 

2)  Thai  the  tube  is  bein^  over  striven 
3^  That  the  tube  is  bemg  undar^rweti 
4)  That  the  signal  voltage  is  loo  low 

3)  What  company  made  "ReHatron" 
tubes? 

1}  RCA 
2t  Syivania 

3)  rn 

*)  Westingttouse 
4}  What  company  made  "Radlotron" 
tubes? 

1)  RCA 

g  Zenith 

3^  Sylvanta 

4)  Grebe 

5)  Another  tarm  for  a  grounded-grid  amplt^ 
tier  ^s: 

1)  grounded'pjate  amplifier 

2]  plate-drtven  amplifier 

3J  grounded-lead  amplittef 

4}  cathode-driven  amplifier 


ELEMENT  2 

TRUE-FALSE 

Tfua 
1)      Tbe  Brillsh  tmtn  for    . 

iube '  IS  -lug.'' 
2}      the  tWfO  elements  In    _^ — , 

a  tube  diode  are  irw 

ptate  and  anode. 

3)  A  tube  grid  is  usually    

solid. 

4)  Tetrode  an<t  pentode    ^^ 
rt  ampliftef  tubes, 
when  used  Irh  a  re- 
ceiver, have  a  very 


Fal«e 


low  plate-to-controh 
grid  capacitance. 

5)  The  &146  has  three 
{eads  connected  to 
its  cathocte. 

01  Mercuryvapor  tubes 
are  chafacterizeti  by 
(helf  soft  orange 
glow. 

7)  In  an  "Inverted  tuba" 
ttte  pta^e  receives 
tt>e  Input  signal  and 
thte  control  grfd  daliv- 
ers  the  outpul  signet 

B)  In  a  multi-anode 
tube,  several  main 
anodes  operate  op^ 
poslte  a  single  plate. 

9)  Many  lubes  are  also 
rminodes. 

10}  Magr^fon  tuties  are 
often  used  at  VHF 
frequencieB. 


ELEMENT  3 
MATCHING 

Match  the  tube  in  Goliumn  A  with  ttie  de- 
scription In  Column  B. 

Column  A  Column  B 

11  6A8  A^  Voltage  regulator 

21  2Y2  B)  Photomosatcampimer 

3]^  5661  Ci  Beam  power  amplifiev 

4}  CF4  D)  Metal  recetving  tube 

5|  S727  £)  Mimetufe  receiving 
tube 

6)  5990  F)  Gas  Ihyratron 

7)  7591  G)  SeriB$  regulator 
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i}  flALTGT   H)  Triode  tranamitting 

tube 
9)  8C4  1}  Ha ff- wave  r&cttrfer 

10)  12X4        J)  Elflctron-ray  Indicator 
K)  Fuil-wave  rectifier 


ELEMENT  4 
FILL  IN  THE  BLANK 

1}  TTie  amission  of  el«ctrofis  from  a  tuba's 

fllamant  to  its  plate  i^  caUed  the 

affect, 

2}  An^olher  term  for  "plaia"  is 

3)  Tetrodes  have CFHdls|. 

4}  l^tod«s  have piat«(s^ 

5>  An  ofthicon  is  a  i^^pe  of  ^ 

tut3«. 


THE  ANSWERS 

1^2.2-2,3-4,4-1,5—4. 

Eivmmtt  2: 

The  British  word  is  "valv©** 

Plate  aiKl  cathode. 

It's  uSMdIly  a  wim  itiesJi. 

To  h^p  prevent  seltHO^illa- 

tion. 

To  mintmtze  bad  Inductance. 

Bluish-green  glow. 

Tha  plate  is  bussed  nagativel^ 

ftnd  the  control  grid  is  biasad 

positively. 

Cathode,  not  plate. 

Monodas  have  only  one  ale- 


1  —  False 
2— False 
3— False 
4— True 

5— True 
6— False 
7— True 


8— Farse 
0— False 


ment,  a  lube  has  at  laasl  two 
parts, 
10— False     At  mtcrowave  frequencies. 

1-0.  2-1.  3-A*  4— H,  5-F.  6— G,  7— C. 
&-J.«— E,10— K. 

Betnwm  4: 
1— £di50fi 
2--ano(}e 
3— two 
4— one 
5— TVcamefa 

SCORING 

Bemwnt  1: 

F(ve  pQ\n\^  for  each  correct  answer. 


Ef^m^nt  2: 

Two  and  one-half  points  for  each  correct 

answer. 

EfemePtSi 

Two  and  one-half  points  for  each  correct 

answer. 

Efemsfil  4: 

Rve  points  lor  each  correct  answer. 

How  did  you  do? 
1-20  points— Your  plate  supply  volt- 
age b  out 
21 -4d  points^ You 'va  got  a  gdd  lealt 
41-60  points- You're  getting  warmer 
6I--18O  points— You've  been  tiypnott2ad 
&y  the  gtovir 
f  t-100  polr^is- You're  a  True  Ham 


LkfETlMt 
WARFIANTV 


Quality  Micrdwave  TV  Antennas 


Multi-Ch4nn«4  1.9  to  S.T  GHz 

41MB  Gain  True  Parabolic  20  trmch  Dish 

Compivlt  5yat«m  $84  95  (Shipping  inct.^ 

0#a4mhips.  Oiy  Pricing,  RetilaceimeHrtt  Paris 

Ptiiiiiiis-Tflcii  Eiecifonics 

r.fi.  Bcm  mm  *  fhoenm  az  bsogt 

(101}  H?  7700    iSaoOCrrc^it  ^^wmmttm 


WJRI LiSi  REMOTE  CONTROL  EXTENSION  SYSTEM 


Control  your  TVRO,  VCR,  or  CABLE 
TV  from  Any  Roomf 

Works  on  most  infrared  controlled  devices. 
Immediate  Shipping  —  Wholesole  &  Retail 


MERHiMAC 

SATELLITE 

HEftRIIIAC. 

WI53S61 


608493-2291 


TO  onoER 

&rMFO 


'UPYOURERP^ 


MAGNET  MOUNTS 

For  HT  owners  operating  Inslda  a  vehicle  and  want- 
Iftg  Incfeased  T/R  rar^ge,  RF  PRODUCTS  has  the  low 
cost  solution. 

Remove  your  BNC  antenna  from  th6  HT  and  mount 
on  the  RF  PRODUCTS  BNC  magnet  mount.  Install  the 
magnet  mour^t  on  the  roof  top  and  connect  the  BNC 
co-ax  connector. 

The  magnet  mount  (part  no.  T99-445}  has  10  feet  of 
smalf  (5/32*)  co-ax  with  BNC  conector  attached. 
PRICE  $15,95  M.O,  or  cashiers  ck..  via  UPS  gnd.  Fla* 
^y  residents  add  5%  tax.  for  air  UPS  add  $3.25 

The  RF  PRODUCTS  Magnel  Mounts  are  one  of  tt\e  few  mounts  available  that  can  be  repaired 
should  the  oo-ax  cable  t>e  damaged  The  large  surface  area  capacitance  disc  provides  proper 
ground  ptane  coupling  for  1/4  and  5/3  wavelength  "^Hf  and  UHF  antennas. 
MODELS  AVAILABLE  WITH  THE  FOLLOWING  CONNECTORS  &  CaAX  TYPES. 
ANTENNA  CONNECTORS:  9NC,  INC,  1  US  ^  (MOT.).  5/16r24  STUD.  3/8-24  SOCKET. 
CO-AX  CABLE:  RC5-122/U,  RG-58A/U,  mini  8X. 
TRANSCEIVER  CONNECTORS:  BNC.  TNC.  PL-259,  type  N. 


RF PRODUCTS 

P.O.  Bo*  33.  flock/edge.  FL  32955.  iJ.S.A.  (305>63t  0775 


I 


I 
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• 


T!ie  flF  Wattmeter  Model  81000-A  from  Coaxial  Dyoamics.  Inc. 
does  more  than  provide  accurate  rf  measyrements.  Testing  of 
transmission  lines^  antennas,  connectors,  filters  and  related 
components  can  reveal  unknown  problems  and  assure 
optimum  equipment  performance. 

Tfie  810Q0~AK  WatUcH  features  this  easy  to-read  RF 
Wattmeter  (pictured  here),  with  its  optional  carry  in  g  case  and 

an  array  of  elements  and 
acc^sories.  Coaxial 
Dynamics  elements  can  be 
purchased  separately  for 
use  in  other  manufac- 
furer's  Wattmeters.  For 
more  information  on  the 
81 000- A  Wattmeter  or  any 
of  the  complete  line  of 
Coaxial  Dynamics  RF 
pmducts  and  OEM  com- 
ponents please  contact 
Coaxial  Dynamics,  Inc. 


■f 


f 

i 


'M^. 


^^^MtT, 


SPECIAL  ELEMENTS 

AVAILABLE  FOR 

CELLULAR  RADIO 


COAXIAL 
DYNAMICS,  INC. 

15210  IntJustriaf  P^rttway,  Cleveland,  m  44135  •  f2l§|  267-2233 
Out$iiie  Ohio,  WATS:  (800)  Caaxial.  Telo;  960-631) 
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here  Is  the  next  generation  Repeater 


MARK  4CR 


The  only  repeaters  and  controllers 
with  REAL  SPEECH! 


No  other  repeaters  or  controllers  match 

Mark  4  in  capabitity  and  features.  That's 

why  Mark  4  is  the  performance  leader  at 

amateur  and  commercial  repeater  sites 

around  the  world.  Only  Mark  4  gives  you 

Message  MastertM  real  speech  ♦  voice 

readout    of    received    signal    strength. 

deviation,    and    frequency    error    •    4- 

channel    receiver    voting   •   clock   time 

announcements  and  function  control  •  7- 

heiical  filter  receiver  •  extensive  phone 

patch  functions.  Unlike  others,  Mark  4 

even     includes    power    supply    and    a 

handsome  cabinet. 

Call  or  write  for  specifjcations  on  the 
repeater,  controller,  and  receiver  winners. 


Create  nnessagesjust  by  talking.  Speak  any  phrases  or 
words  in  any  languages  or  dialect  and  your  own  voicB 
IS  stored  instantly  in  solid-state  memory.  Perfect  for 
emergency  warnings,  club  news  bulletins,  and  DX 
alerts.  Create  unique  ID  and  tail  messages,  and  the 
ultimate  in  a  real  speech  user  mailbox  —  only  with  a 
Mark  4, 


»*«*miim^. 


i*".-*t^» 


mm 


MICRO  CONTROL  SPECIALTIES 

Division  of  Kendecom  Inc. 
23  Elm  Park,  Groveland,  MA  01834    (617)  372-3442 


ATTENTION 

SUBSCRIBERS 


We  occasionally  make  our  mailing  list  available  to 
other  companies  or  organizations  with  products  or  ser- 
vices which  we  feel  might  be  of  interest  to  you.  If  you 

prefer  that  your  name  be*  deleted  from  such  a  list,  please 
fill  out  the  coupon  below  or  affix  a  copy  of  your  mailing 
label  and  mail  it  to: 

C.W.  Communications/Peterborough 
73  for  Radio  Amateurs 

P.O.  Box  931 
Farmingdale,  NY  11737 

Please  delete  my  name  from  mailing  lists  sent  to  other 
companies  or  organizarions. 

Name . 


Address 


City- 


State 


Zip 


73 


f<"  Had  iu 


I 
I 

I 

I 

I 


MOVING? 

Let  us  know  8  weeks  in  advance  su  that  you  won't 
miss  a  single  issue  of  73, 

Attach  old  label  where  indicated  and  print  new  ad- 
dress in  space  provided.  Also  include  your  mailing 
label  whenever  you  write  concerning  your  sub- 
scription. It  helps  us  serve  you  promptly.  Write  to: 

^9^^  rnrllfifflifm         Subscription  Depart menl 
f^k      ■*?""*  P  O.  Box  931 

§  ^^  /llliaieiir»$         Farmmgdate  NY  1 1737 

ft  tend  nw  Mibscrtplitm  arte  ■iddJlii»nal  vear  fi»r  tmly  $19.9^7 
Pa  \  rnenl  enc  lt>sed  Bill  n»e 


Canailt  jnd  Mptico  %Tl.V7\\  yr.  dfiIv  U^  lundt  duHcn  nn  US  bfnb    loirign  %u\\ikt.^ 
9i}9.97M  vr.  onlv  US  fundi  drdwn  (in  US  bdnlt.  lor«i|in  Airin^iL  pleaftc  inquire. 

\l  iou  have  no  /a6e/  hrnidi,  print  OLD  address  here; 


Name 


t 


Address. 
City 


State. 


Zip 


I 
I 
I 
[ 

I 


print  NEW  address  hem- 


Name 


Address. 
City 


State. 


Zip. 


I 
I 


I 
I 
I 


I 
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SIDEBAND  SQUELCH 


Fits  inside  most  HF-SSB  transceivers 
RequirflS  human  votee  1o  aclivalE' 
jonofes  static,  noise  myi  heifodvries 
On/Qitt  Mr^ch  c}nfy--no  ad|usTmefit&< 
Ctrmms  ta  atiOci  ^^dtfe  3id  ^'^2  VDC 
^  assefnbled  and  tssSsd  S99  95 
'    ~i«ie  wtOhi  compnihertsive  rrwiMal 

CMC  COMMUNICATIONS. 

5479  Jeiport,  Tampa,  FL  3361^1.  {dm  eQ&-3996 


ATTENTION  TfMEX/SINCt-AI A   USERS 

Mort*  Coat  Trinsiitur  iiow  iit«iii|]l«  rw  m»  TS^oe^  mvi  T^iCOCbfTSISOO; 
icrMn  -  no  cxriu  N'iAiilOW]AffE  J^EOi/J'ldD.  Pn^^im  m\*o  gentfktit  code 


riMi 


TlLBfrT^iaKIUZIil  tTER&lOH 


vHa 


)« 


hD 


THOMSON  SOFTWAHE 
P.O.  BoK  12«« 


MULTI-BAND  SLOPERS" 

iHLaO^aiKMJES  i  LiMltCO-SPACE  ANTENNAS 


OmI  ilnndliTO  narf orminc d  ot  W$INl4  ■nl^nnaa    I s  wtil I  k riQU nl         Now 4n- 
v|«^    mulllb«nrl  BtG-SlGiNitL  f*ppilir    AulomAnc  bemdiHillcliirta  ■  Varv 
Km  $wn  ^Coti  l«e£l  ■  3kH  pQwqr  ■  CwiiewCi  ■     f  U L L T  AS S E WBj. E D I 
10  f«vr  t.$+tJf  I1I4J  e  « riFat  1 1 9  [f^jtiict  «*cii  bpnd    -    iiiif  l6  ift-SHHT  ^  V*r  f  | 

)     «  «        -  ISO.  M.  4011 


M  II 
«4i  ft     - 
«ll 

tun 
ijir 


t  »   - 

*s  - 


fl  BAND    enuCt-SAVEII  LI4KM.£'  tM  thru  lOW         

■  Baqutf  ■  iwWp^Mrin^l  uflflr  ( Sq,  40^  Wy  ISM  wnnoij  I  E  u  n»rl  _ 

BEHD  miSE  for  coffHalaK  dfllalUol' ll-W^  and  utriifliTiiVi^vB  jnTonnai 


W9INN    ANTENNAS  Ji^^lfl*  541* 

BOX  3<*3  S      WT.  PftOSMCI.  ti  60056 


ll    CUST 


CUSTOM  EMBROIDERED  EMBLEMS 
Cloisonne  Eniraeled  Plus. 

Youf  assign,  iow  minimum,  eicceiiem  qusiity 

A,  T,  Patch  Co. 
vDept.  74    Lillleton,  New  Hampshire  03561 


Cnysial 
T  FN  tens 

CWfSSBiAM  For  most 
KENWOOD    YAESU  -  HEATH  KIT 

Also  OSAKE  n<4Cf7  LiTi©;COLLtNS  75S'3B^C, 
and  (COM  (FL44A  Tyc*) 

Wnte  or  phone  for  details  on  above 

VACATION  SPECIAL 

NEW  FOR  FT-757  GX! 

Superior  Orop-in  replacemenis  for 

original  filters 

Band  widths   SSB  2  1  kHz;  CW  500  Of 

250  H^  frecommend^dj 

tntraductoiv  prices  .  ,  ,  $55.00  each 
TwQ  for  S  100.00 

Shipping  S3  00  US.  S5  OC  Ait  (US  &  Cunada) 
We  acceol  VisafMC  or  Stiip  COO  m  US 

GO  FOX  TANGO  —  TO  BE  SURE! 

FQX'TANGO  Corp^ 

P.O.  Box  15944,  Dept.  S 
W,  Palm  Beach,  FL  33416 
Telephone:  (305)  683-0587 


Fully  Assembled  I  and  Tested 


<i<^^.- 


EMS    ll 


1985-86 
CATALOG 


MODEL  VS300A   ANTEKNA  TUNER   $69.95 


MATCH  MOST  ANTENNA^FEEDLtNE 
COMBINATIONS  TO  YOUR  RIG 

MATCHES:  dipoles,  inverted  vees.  beams,  quads. 

verticals,  mobile  whips,  raodom  wire,  etc.  Itiat  are  fed  by 

coax,  tjalanced  line  or  single  wire 

MAXIMUM  POWER:  300  watts  RF 

INPUTS  (selectable  Irom  front  panel): 
3  coax:  1 -direct.  2-direct  or  thru  luner 
1 -balanced  line  (4  1  balun  inc  )  or  single  wire 

IN-LINE  CAOBRATED  WATTMETER  INCLUDED 


i/ 


RADioKrr 

Bdi  4115 

aE««nyllt«,  NH  0304$ 
(S03}  er€^1033 

toiox  Barstr 


Take  it  with  you. 


r 


^ 


p  f      1 


*^i. 


i     » 


ShacNMaster"'  puts  your  home  stalion  m  me  palm  of 
your  hand.  VVh^rher  portable,  mobile,  around  the  yard 
Of  around  town  you'll  be  linked  through  your  handrieid 
ro  your  high  pertormance  equipmenl  a!  home  Even  call 
horne  from  any  Touch*Tone  ptione  and  of^er ale 

Scan  tt)e  bar>ds,  ch^ige  rrwdes.  select  aniennaa  Qjm 
gear  on  and  off  -  all  Irom  your  ToudvTone  keypad 
Check  into  nets,  work  skeds,  ragchew  and  DX  without 
being  tied  down  to  the  shack. 


QCC 


advanced 
connputer 
controls,  inc. 


T08t6 


Exchange  electronic  mailbox  message  wjth  your 
family-  like 'Til  be  late"\  or  '-All  fs  OK^^'Or  talk  With  your 
family  directly  ihrough  SttackPatch"^ .  with  you  in  remoit^ 
conirol  of  your  home  station  Report  traffic  accidents  or 
disabled  moionsts  through  your  horrie  phone  wni)e 
mobile  or  portabte  with  PofionaiPatcff 

An  the  power  of  your  honie  Station  ( and  more  J  real  ty  can 
follow  you  anywhere . .  Jo  imd  oy I  more  abcxit 

ShackMaster"  just  write,  send  us  your  OSL,  or  catl  and 
talk  with  us  at  406-749-B330, 


Noct^noge  SouOf^  >  Qjpeiimo  CA  95014  {40B^  749-9330 
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73  INTERNATIOIMAL 


Each  month,  73  brings  you 
ham^radio  news  from  around  the 
worid^  tn  this  cottection  of  re- 
ports from  our  foreign  correspon* 
dents,  we  present  the  latest 
news  in  DX,  contests,  and  events, 
as  well  as  keep  you  abreast  of 
the  technical  achievements  of 
hams  in  other  countries. 

If  you  wouid  like  to  contribute 
to  your  country's  column,  write 
to  your  courttry's  correspondent 
or  to  73  Magazine,  Pine  Street, 
Peterborough  NH  0345B,  USA, 
Attn:  Perry  Donham  KW10. 


F 


AUSTRALIA 

J.  E.  Joyce  VKSYJ 
44  Wf&n  Street 
Atlofta  3073 
Victoria 

He<i&  are  sonve  snippets,  clfian^trvg  up 
scrap  pieces  o(  into  mat  have  gatheied  on 
my  deih  ov&r  a  period  of  Wtn^,  especiaHy 
appropriate  now  ihat  rny  column  may  ap- 
pear on  a  l3 [monthly  basts. 

LICENSE  FEES 

Th«  «nniiaJ  fee  tor  an  ama{«ur  licen^  in 
VK  la  now  £A2l,  plus  postage  if  ai>plic^ 


ble.  Thra  also  is  the  cost  for  a  reciprocal 
Hcense,  no  matter  how  brief  may  be  your 
stay  in  AuatraJia. 

rORMAi  CELEBRATkONS 

A  numtrar  of  Divisions  are  ptannlivg  to 
hdJd  formal  celebration  dinners  tfiia  year. 
During  November,  19B5,  the  Ad  ml  nisi  ra- 
live  Council  of  the  lARU  will  ba  holdlnQ  a 
mefitlng  in  Melbourne  prior  to  the  tARU 
Region  111  Conlerence  In  New  Zealand. 
At  thai  titm.  many  important  iARU  dlgnl- 
lajles  will  be  here,  an^  the  e4>mmtt1e«  Is 
planning  to  hold  a  national  reception. 

SPECtAL  HIQH^SPEED 
AMATEUR  MORSE  TESTS 

Our  DOC  wii!  now  provide  hlgh-apeed 
Morse  tests  as  a  permanent  aervioe  to  the 
amateur  fraternity.  The  main  aim  i&  to  as- 
sist amateurs  to  obtain  a  reciprocal  li- 
cense when  visitifig  overseas  countries 
where  Moi>e  %p&^  standards  are  higher 
tlvan  in  Australia.  Tests  at  speeds  of  t2, 
14,  15,  and  1€  wofds  per  mtnute  were  uti- 
lized during  !he  irial  period 

The  following  conditions  are  appiicatile 
to  th^  new  arrangements  which  are  now  in 
force: 

•  Amateur  iicenseea  may  apply  to  sit  for 
high-speed  Morse  tests  at  any  of  the  de- 
partmefit's  RaOlo  Frequency  Management 
offices. 

•  As  with  ail  apecrai  exajni nations,  these 
tests  will  be  provided  on  a  mutuat-cofive- 
nience  ba$i$,  Tests  at  any  reasonable 
speed  above  10  wpm  can  be  arranged, 
subject  to  the  availability  of  a  suitable 
qualified  departmental  examiner. 

•  High-speed  Mofse  ttsts  wilt.  In  gefN 
et^i,  follow  tha  aame  syistem,  in  tem\9  of 
IfHmat  and  marking,  as  tfie  staiMla/d  arrv 


ateur  MOfSe  examinaiions.  The  eiceplion 
will  be  that  the  Morse  character/space  ra- 
tio Witt  be  as  described  in  the  ITU  Radio 
fl^ulations-  A  pass  will  be  awarded  to 
candidates  who  achieve  10  or  fewer  errors 
In  receiving,  as  weJI  as  5  or  fewer  errors  In 
sending  (e.g.,  1  letter  wrong  equals  1  error, 
1  figure  wrong  equals  2  errors). 

•  An  accreditation  d'OCum^ent  attesting 
to  (he  caitdidate's  at^ility  in  Morse  at  tiK 
appropriate  speed  wilt  be  issued  to  suc- 
cessful carHJidateSu 

•  A  tee  of  $20  per  lest  will  be  applied,  in 
view  of  tt>e  on&olf  nature  c>f  these  tests. 
This  fee  reflects  a  realistic  balance  be- 
tween the  costs  of  providing  the  service 
and  Its  value  to  Interested  persons.  The 
level  of  the  fee  will  be  reviewed  ffom  time 
(o  time. 

SCHOOL  BOOK  PACKS 

White  tfie  events  mention ed  atjove  are 
fo;  existing  amateufs,  we  also  are  booking 
to  the  future  by  intrCKJLJCJng  a/rateuf  radio 
to  secondary  school  students. 

As  this  year  has  been  proclaimed  the 
Year  of  Vouth,  an  event  which  Is  sure  to 
gain  mucfi  more  public  Inierest  than 
"World  Communications  Year/"  what  bel- 
ter time  to  ^ing  our  pastime  to  the  atteri- 
tion  of  the  youth  of  Australia?  As  a  starlet, 
we  are  negotiating  to  make  available,  at 
cost  price,  special  amateur^radlo  Book 
Packs,  which  can  be  purchased  t)y  bona 
fide  groups  and  clubs  for  presentation  to 
schools.  At  preeent,  it  appears  to  have 
great  potential  for  new  amateurs  (and 
therefore,  future  members)  as  weli  as  pro- 
viding armther  bridge  between  amateurs 
and  ttve  putiltc. 

The  WIA  also  la  hopeful  of  running  a 
contest  during  this  year  foe  nofHvnaieiir 
students,  with  some  important  prizes 
being  donated  by  a  sign  if  i  cent  Amareur 
Radio  magazine  advertiser. 

VKB-iAOlES 

There  should  be.  in  the  r^^  future, 
some  VKfl  YL  operators  as  at  the  last  Nov* 
ice  course  conducted  by  ttie  VKS  Radio 
Club,  50%  of  the  applicants  were  young 
4adles>  t  hope  some  pa&s,  as  l.  personally^ 
have  never  heard  a  VKS  YL  on  the  air. 

CORDLESS  TELEPHONE  BAK 

The  Austialian  Qovernn^nt  has  banned 
the  import  of  cordless  telephones  not  ap- 
proved for  use  in  Australia.  Indu^lry  and 
Commerce  Minister,  SenatO'T  John  Button, 
has  changed^  customs  r^u  tat  ions  due  to 
ttie  Import  of  a  large  number  of  cordless 
telephones  which  d^d  not  comply  with 
DOC  regulations.  He  said  the  telephones 
interfered  with  television  reception,  and 
that  those  using  high  power  also  could 
cause  interference  to  aviation  communi- 
caiions. 

SPECIAL  ENVELOPES 

On  May  22  this  year,  ouf  Postal  Depart^ 
ment  issued  a  special  commemorative 
pictured  envelope  feaiurl^ng  amateur  radio 
and  commenting  on  the  fact  that  the  WIA 
was  celebrating  75  years  of  existence  and 
was.  In  fact,  the  world's  oldest  national 
amateur  radio  club. 

The  enveiope  is  guile  striking  In  appear- 
ance, featuring  an  old-type  ON  key  in  the 


South 

American 

Band 

DX  Station 

Stilton 

1.aMHz 

K1ZM 

PY1BVY 

3.5  MHz 

OKani 

CXSOT 

7MH^ 

DK3K0 

LU4FC 

14  MHz 

DJ2PJ 

PP2ST 

21MHz 

EI30P 

PY1APS 

28  MHz 

DL3ME 

LU2DGZ 

Multlband 

HA7KSH 

PT2KT 

Multi-ope#ator 

OK3Kli 

CX7BY 

foreground,  behind  which  Is  a  circuit  dia- 
gram of  an  early  radio  transmitter.  Above 
this  is  a  disli  antenna,  plus  headpt>ones  su- 
perimposed over  a  map  of  the  world  show' 
jng  how  amateur  radio  spans  the  giot^e. 

The  stamp  printed  on  the  envelope  de^ 
picts  a  radio  operator  wearing  head* 
phones  and  speaking  inio  a  microphone. 
This  is  superimposed  over  lines  of  ama- 
teur VK  caiis^gna  (I  looked,  but  mine's  not 
tr>ere;  curses!) 

tn  atl,  very  colorfui  and  good  PR  for 
both  ttie  WIA  and  amateur  radio  m  gerv 


BRAZIL 

Qerson  Rfssin  PYtAPS 
POBox  12178  Copacstana 
20000  Hlo  de  Janeiro,  HJ 
Bresif 

SAO  PAULO  COUNTIES 

To  get  a  few  QraziMan  awards,  rui«s  for 
which  we  already  published  here,  it  is  nec- 
essary to  work  as  many  as  possible  differ- 
ent  cjlles  in  the  stale  of  Sao  Paulo,  the 
most  populated  state  of  Brazil,  However, 
many  of  those  cities  don't  have  amateurs 
living  there.  Those  awards,  sponsored  by 
the  Braz:ilian  CW  groups,  are  availalile 
only  for  QSOs  in  CW. 

So,  trying  to  help  us.  two  friends.  Fraiv 
Cisco  Mutter  PY2RRG  and  Oswaido  Martf-: 
n%z  PU2SCR  decided  to  operate  every 
Sunday  from  a  different  spot.  9|>ecially 
along  the  coast  of  their  state^  In  this  way« 
they  have  already  worked  from  Itequace- 
tutoa,  BIritlba  MirJm,  Mongagua,  Sal  to, 
Elias  Fausto,  Caraguataluba.  Suzano, 
MaJripora.  I^fulbe,  Poa.  and  Ferraz  de 
Vasconcelos.  Once  in  a  whi^e  they  return 
to  a  city  already  worked  from  before. 

The  operation  Is  only  on  fifteen  and 
forty  metei^  and  the  usual  ireQuencies  are 
2t03D  MH£  and  7  030  MH£.  The  equip- 
ment includes  a  Kenwood  TS-1@€S,  a 
Yaesu  FT'IOIZD,  two  QRP  transceivers  of 
about  10  Watts,  and  dipole  antennas.  The 
QSL  information  for  PY2RRG/PY2  or 
PU2SCR/PY2  is  PO  Box  44329.  Sao  Pauio, 
SP,  03696,  BraziL 

THE  1914  WORLDWIDE  (CW) 
K>UTH  AMERICA  CONTEST 

The  WWSA  Contest  ts  Sponsored  by 
Qrupo  Editofial  Antenna,  an;^  Its  rules 
were  published  in  Ibis  column  in  April 
19S5,  Winners  of  the  19B4  WWSA  contest 
are  shown  In  Figs.  i  and  2. 

RENATO  COSTA  PTTAf 

During  my  trips  to  norlheasi  Brazil,  due 
to  my  )0b,  sometimes  I  have  a  char>ce  to 
see  friends  who  I  never  thought  I'd  meet 
personalty.  One  of  them  was  Renato 
Costa  PT7AI-  He  is  retired  (and  very  proud 
because  he  l»  now  a  great  grandfather). 
Renato  was  licensed  only  a  few  years  ago, 
and  since  then  he  has  become  an  avid 
OXer.  He  has  1*2  countries  worked,  most 
of  them  confirmed. 

He's  a  very  charming  person— and 
don't  lose  me  opportunity  of  a  QSO  when 

Continental  Winners 


flena/o  Cos  fa  PT7Ai. 

73  for  Radio  Amateurs  •  August,  1985 


ftg^l. 


SingJe  Operator 

Africa:  EASYU/EAB 
Asia:  JHdBBA 
Europe:  HA7KSR 
Nortti  America:  KSCW 
Oceania:  KH6WT 
South  Amsftea:  n'2KT 

Fig.  2. 


Mulli-operator 

Asia!  JABYAI 
Europe:  OK3KII 
Souin  Arr^er  icsl 
CX7BY 


you  hear  him.  OSL  via  PO  Bov  546,  Rirta- 
Iftza  60C00.  Ceara,  Braj^n. 

QRGJR  AWARD 

SpoTisofwi  by  the  Boy  Scout  Amateur 
Radio  QfOuF)  Joao  Rsmalho^  the  GF^GJR 
Award  is  availably  to  all  licensed  ama^ 
I0ufs  for  contiimed  contacts  witti  3  Cthree^ 
GRGJR  membefS  and  5  (five)  differefit  Bra- 
zHian  prefixes  (PY1,  PY3,  PP6,  PY7,  PSa, 
Qtc).  Contacts  must  have  been  made  after 
Marcti  1.  1^14.  on  any  amatBuf  band  and 
In  any  mode.  No  OSL.  Send  GCFt  ist  of 
statk>ns  worked  (call.  date.  time,  ttamt, 
mode,  and  reporl}  and  10  IRCs  im  maifing 
BOipenses  to  GRGJR  Award,  PO  Box  466, 
09500  Sao  Caetano  do  SuL  Sao  Pauto^  SP, 
Brazil, 

GRGJR  members:  PV2GJR,  PY2CAR, 
PY2K0,  PY2EJ.  PY2PNA.  PY20RK, 
PY2RTW,  PY2AU,  PY2DTn.  PV2MDU. 
PY2RSF,  PY20WE.  PY2N6,  PY2GPA. 
PY2«G.  PY20N  PY2MM,  PY2VA,  PY2CY, 
PY2ZY.  PY2ASI.  PY2FKF,  PY2NVS, 
PY2LEV.  PY2EHL.  PYfiUSM,  PY2UMV,  and 
PV4P2. 


CZECHOSLOVAKIA 

^uiSoff  Kaf&b&  iOK3KFO  ARC} 
Kotnenskeha  1477/8 
95S  Ot  Tapotcsny 

EME  IN  CZECHOStOVAlUA 

Ifi  the  fast  ARRL  EME  cofilesi^  atattofi 
OK1KJR  TTta<le  45  co^i tacts  aliogether.  and 
by  38  multipliers  gatried  162.000  points.  In 
Ihe  145'MH2  bano.  the  operators  of  itia 
stalion  used  a  4  k  lOyagi  antenna  (accord- 
ing tQ  R^flMSl  and  they  had  contacts  with 
DL8DAT,  SM2GQF,  K1WHS,  WAlJXNrZ, 
KBflRQ.  ar^  YU3WV,  and  ihey  heard  25 
Othef  European  antd  North  Arr^erican  sta- 

tlOfiS^ 

On  433  MHz  they  made  contacts  wtth 
JA6CZD,  G4EZN.  FiFHi,  Ha9Q.  YU1AW. 
DL9KR,  N4GJV.  WA1RWU.  K9AB, 
WB5LUA,  F2nj.  K2UYH,  I5MSH.  WB4TEM, 
KDSR,  VEIMA.  DJ6MB,  F9FT,  F1FAN, 
G3LTF.  OE9XXI,  G3SEK,  DFSflU,  and 
EA2BK.  and  heard  20  Other  stations. 

In  the  2320-MH?  band,  they  made  con- 
tact wHh  0E9XXI  and  heard  only  j5S9j 
WA4HGN,  which  was  using  a  parabola 
with  a  diameter  of  B.5  rr>eters  with  a  trans- 
mlttef  outpul  of  400  Watts,  artd  with 
W4HHK  (539)  that  had  a  vransmlttef  with 
the  same  oytput  and  a  parat>otlc  antenna 
with  a  5  5m  diameter.  The  signals  of  t>otn 
stations  were  stable,  wllhout  any  fadings. 

In  the  past  i  mentioned  the  station 
liSNY  several  tirr>es  in  connection  with  Ha 
muttipie  t>reakiT>g  of  ihe  world  record  in 
the  i&Gl^i  baiKl.  This  time  11  tKoke  the 
world  fecof d  in  the  34-GHr  t»aml  at  the  end 
pt  August  fast  year,  when  Nicola,  after  his 
previous  e)(per1ments  for  the  distances  of 
350  and  90  kJlometers.  agreed  wtth  the 
amateurs  in  the  Calabf  ia  experiments  with 
an  actvantageous  route  from  the  south  oF 
jtaty  to  me  island  of  fschia  near  Neapof 
I  Naples  J. 

In  connection  with  thfs  advantageous 
route,  it  is  necessa<ry  to  mention  that  in  its 
(otat  distance  of  331  km  there  was  a  dls^ 
laitce  of  40  km  in  its  middle  part  in  which 
the  curved  sea  levei  obstrucied  the  direct 
distance  in  CaiatHia,  there  was  a  group  of 
amateurs  on  Montalio  (1956  meters  high] 
In  locator  HYTii  (JM78WE}  and  they  were 
working  under  the  callsign  O8YZ0/B. 
IdSNY  was  on  lachia  in  locator  GA30a 
(JNGOWl^l  at>ove  sea  level  by  788  meters. 


I 


Francisco  Mutfer  FY2RRQ. 


Althoug^  there  wasn't  direct  visJl>^lity  be- 
tween the  stations,  it  was  supposed  that 
an  oven  water  ducting  would  be  In  the  24- 
GHz  band  Just  as  by  experimenta  recorded 
in  the  10-GHi  band.  It  also  was  confirmed, 
although  with  some  problems,  and  thus 
tt»  contact  was  kept  for  several  hours  by 
teiegraphy.  operating  FZ 

Both  sides  used  metal-laminate  paratto- 
las  and  Gunnplexers  with  outputs  of  30 
mW.  Automatic  tuning  of  the  frequency 
was  by  varactor  diode  HA4E  115,  and  the 
recaivers  had  noise  figufes  of  6  dB. 

iUKAT-OSCAR  1Q  ACTIVITY 

A  couple  of  operators,  0K2@X  and 
OK2VTD,  were  boasting  about  their  activ- 
ity through  AO  10-8.  Zdenek  0K2BX  and 
Jozef  0K2VTD  were  using  the  foil  owing 
setups  a  ¥erllcaNy-poiar)zed  lO-yagi 
antenna  to  the  receiver,  the  antenna  artv 
plifler  with  3SK112,  Ihfce  tfafiscei^er  ac- 
cording to  OJenA.  the  teleprinter 
converter  DKl  AQ,  and  the  machine  RFT  T- 
51;  a  2Velement  yagi  antenna  for  the 
transmlttet,  the  transmitter  Kllnovec  with 
the  trarisvertef  on  435  MHz  and  R^  CP^wei 
ampjiliei)  20  W. 

A  perfect  ttst  of  Teleprfnter  slgr^a  of 
the  beacon  GB  and  an  ar^r^cuncement 
about  their  finishing  of  AF5K  for  the  trans- 
mitter were  enclosed  with  their  tetter.  The 
firat  Czechoslovak  teleprinter  contact 
through  A€>10  has  already  become  a  reaJ- 
ity.  AL&o.  Jenda  OK2EN  has  seni  a  few 
lines  about  his  woric  Since  the  end  of  A|>ril 
tiri  (tie  tieginnin^  of  t>ctobe'r  last  year,  he 


had  made  160  contacts  on  CW  with  56 
DXCC  countnes,  He  mentions  that  the 
first  contact  during  his  firat  experiments 
wouid  have  been  successful  earlier  i1  he 
had  been  abie  to  llnd  his  own  si:gnals  in 
Itie  downward  route*  A  changed  "solar  an- 
gle**  (bemg  changed  between  -60^  to 
+  60'  during  a  7^month  period)  was  co**- 
fusing  him.  The  output  of  a  solar  battery 
that  is  at  its  largest  vaiue  at  0"  is  con- 
nected with  this  fact.  The  operationai 
schedule  is  updated  perlodicaily  and  an^ 
nounced  telegraphically  by  beacon  OB 
and  also  on  RTTY. 


^1^ 


GREAT  BRITAJN 

J^ff  Mayaafd  Q4EJA 
W  ChurchttetdB 
mdnes  WABQRP 
C^&shife 
England 

Ulce  most  of  Europe,  the  UK  Is  Iceen  to 
promote  the  adherence  to  band  plans,  par- 
ticularly in  the  VHP  and  above  afiocations. 
This  is  not  to  impose  some  kind  of  bureau- 
cracy on  active  amateurs  but  to  ensure 
that  good  sense  prevails  and  that  every- 
one has  a  fair  sliare  of  the  space  available. 

There  am,  of  course,  those  vociferous 
minoniies  who  cry  "foul'^  at  any  attempt 


to  regulate  what  ideally  should  be  a  fraefy- 
^vailabie  resource.  These  protesters  fall 
Into  two  broad  categories — the  anti-rule 
brigade  and  the  "I'm  right "  brigade. 

The  antirule  people  are  opposed  to 
band  plannir^g  for  essentially  ideological 
reasons.  They  do  not  think  that  anybody 
{least  of  aiMhe  RSGB)  has  any  rtght  to  im- 
pose an  arbitrary  set  of  constraints  on  a 
frequency  spectrum  that,  in  technical 
terms  at  leasi,  Is  fuily  available^  These  are 
the  peopEe  who  think  they  must  demon* 
strate  their  point  of  view  by  ignoring  any 
set  of  rules  or  ptans. 

Thus,  you  will  hcAf  an  SSB  CO  tkeinc 
caJled  in  it^e  middfe  of  the  designated  FM 
subband.  Needless  to  say,  the  call  fs  not 
answered  and  only  serves  to  annoy  some- 
lK>dy  trying  to  stick  to  Ihe  rules.  I  suspect 
this  same  group  of  people  would  be  ar- 
dent supporters  of  band  planning  if  the  of- 
ficial view  was  thaT  no  band  plans  woutd 
be  defined 

The  second  group  Of  people  Is  much 
more  dangerous  [to  society  at  large— ^ not 
Just  to  radio  hams).  These  are  the  people 
who,  for  ei^ample,  decry  FM  as  not  toeing 
"proper  radio/'  and  therefore  seek  to  deny 
its  adherents  any  frequency  space.  (You 
also  get,  of  course,  those  oppose  to 
RTTY.  to  SSTV,  to  SSB,  parficufarty  to  re- 
peaters, and  so  on.) 

Any  licensed  ham  is  free  to  choose  the 
modes  or  bands  he  wishes  to  use^  No  ham 
is,  to  my  knowledge  at  least,  forced  to 
adopt  any  particular  method  of  operating 
against  his  wishes  This  is  how  things 
should  be.  but  merely  r^oi  liking  some- 
thing does  not  make  it  wrong,  i  have  no 
objection  to  the  ham  who  has  CW  QSOs 
only— but  equally  he  has  no  right  to  deny 
my  interest  fn,  say.  RTTY. 

The  muititaceied  nature  of  amateur  ra- 
dio has  much  to  do  with  its  attraction  to  a 
great  many  of  its  fans,  it  is  precisely  this 
variation  that  sensibly  leads  to  the  devel- 
opment of  band  pians,  I  do  noi  think  that 
band  planning  Is  an  Imposition  on  the  way 
I  operate.  On  the  contrary,  it  gives  me  a 
go<HJ  idea  where  to  looK  for  particular 
types  of  signals  or  where  to  qo  to  avoid 
another  type. 

The  UK  band  pTans  are  specifically  de- 
vised to  provide  an  ordered  framework 
within  which  everyone  has  the  opportunity 
to  do  his  own  thing.  I  wish  this  philosophy 
could  be  applied  to  some  other  aspects  of 
my  daily  life. 

The  two  most  important  band  piaris 


annel 

Input 

Output 

RD 

145.000 

145.60Q 

Rl 

146.025 

145.625 

R2 

145050 

145.650 

R3 

145.075 

145675 

R4 

145.100 

146.700 

R5 

145,126 

T45.726 

R6 

US.  ISO 

145.750 

R7 

145.175 

145.775 

Moon bounce 

144,000 

432.000 

R6 

14S.1S0 

145.750 

CW  calling 

144.050 

432.050 

R7 

145.175 

145.775 

MS  CW  refererice 
SSS  calling 

144.100 
144.300 

432,200 

Tatfe  4.  2m 

mfteater  i 

»//ocafions. 

MS  SS0  reference 
SSTV  calling 

144.400 

144.500 

Channel 

Dulput 

fnput 

HfTY  calling 

144.a00 

432.600 

RBO 

433.000 

434.600 

Data  tx  calling 

144.675 

432.675 

RBI 

433.025 

434,625 

FAX  calling 

144700 

432.700 

RB2 

433.050 

434  650 

FM  catling 

145,500 

4S3.S00 

RR3 

433.075 

434,675 

Jabi^  f .  Spot  frequencies  tof  2fn  and 

70  cms. 

IIB4 

433.100 
433,125 

434.700 
434.725 

402.000 

CWonJy 

nB6 

433-150 

434.750 

144.000 

CWonty 

43?.150 

SSB  and  CW 

RS7 

433,175 

434.775 

144,150 

SSB  and  CW 

432.500 

All  modes 

RBB 

433.200 

434.800 

144.500 

All  modes 

432.800 

Beacons 

RB9 

433225 

434.825 

144.345 

Beacons 

403000 

FM  repealer  outputs 

RB10 

433.250 

434.850 

145.000 

FM  repeater  inputs 

433. 40Q 

FM  simplex  channels 

HBIt 

433^75 

434,875 

145  200 

FM  simplex  channels 

434  600 

FM  repealer  inputs 

Rei2 

433.300 

434.900 

145600 

FM  repeater  outputs 

435,000 

Satellite  and  ATV 

RBI  3 

433.325 

434.025 

145.800 

Sate) lite  service 

43S.000 

ATV 

RB14 

433.350 

434.950 

14e.0QO 

Band  edge 

440.000 

Band  edge 

RBI  5 

433.375 

434.975 

,1 


fa  We  Z  2m  band  pt&n. 


Table  3.  TO-cm  band  pian. 


Tabi^^.  70-cm  repeater  aifocations. 
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tand  itie  oftes  I  wiM  describe  in  deiall)  are 
for  2  meters  and  70  cm  a.  Each  pi&n  twumi- 
nates  a  rtumber  of  apot  frequencies  as 
well  as  definJhQ  areaa  of  each  band  for 
particular  types  of  emisaSon. 

SpQt  trequ<enci<e9  (sa<9  T^^e  1)  ftre  ghran 
fc»f  calling  in  mosi  modes  (CW,  SSB,  FM, 
mvf.  SSTV,  FAX.  data,  etc.)  and  lt>efe  are 
defjnitiofis  tof  MS  and  moont>ounc«  work- 
ing and  teference.  A  paiilcutar  2m  fre^ 
quency  1145.525.  Chan  net  S21^  Is  riom\- 
riat^  tor  l»o«dc:d5ts  of  GB2RS,  the  FISG6 
s^vlce. 

Tables  2  and  H  slio»  the  broad  dMsiona 
of  each  of  the  C^rtds  according  to  fTKXle, 
The  major  difference  ia  in  relation  to  re- 
peater input/output  pairings.  In  the  2m 
bandt  repeater  outputs  are  600  kHz  above 
their  respective  tri|igts.  whU^t  in  the  70<;m 
taand.  repeater  outputs  are  1.6  MH2  bekw 
ttieir  respecirve  inputs  Tables  4  and  5 
show  the  repealer  input  and  output  fre- 
queue  I  as  and  their  channel  deslignatlons. 

Channel  fiumtoers  are  also  allocated  to 
tlie  simplex  channets  IhaX  lit.  in  each 
band,  between  the  repealer  input  and  out- 
put Irequencie?.  Simplex  channels  are 
spaced,  like  repeater  channels,  at  hnter- 
valft  of  25  kHz. 

Two-meief  simplex  channels  are  from 
1 45.200  (numbered  S8)  through  to  145.575 
(and  mjmrbefed  323).  TTie  FM  calling  chan- 
nel I*  known  as  S20  (1455001.  Seventy- 
centimeter  aimplex  channels  are  from 
433.400  (SU16)  to  433.600  (SU24).  The  70- 
cin  FM  calling  channel  is  4S3.500  (SU20J. 


INDIA 

Mfs&  R.  Stibtia 
SThim-Vf-KaRoad 
Post  8ox  725 
Madras  6O0  006 
India 

INIHA*S  ONLf  SLfND  HAM 

A  small  village  a  hundred  mlies  away 
from  Madras,  ^fved  by  a  feeder-route  bus 
service,  had  I  he  unique  privilege  of  having 
been  the  destination  of  the  larQe^t  num- 
ber of  hams  evet  to  have  visited  an  Indian 
village,  This  tittle  place— Chatram—carv 
not  be  found  even  on  the  district  map,  but 
It  is  known  to  most  40m  operatorSp  DX  and 
Indian,  as  the  horrte  of  India's  first  and 
only  blind  ham,  VU2TTC. 

Chakravarthy,  popular  on  Ihe  band  as 


Chak,  tost  hils  s4ght  due  to  detachment  of 
the  optic  nerve  shoflly  alter  taking  his 
Master's  degree  in  mathemalics.  Disabled 
but  no  I  defeated,  he  took  up  electronics 
as  a  hobby  and  soofi  was  on  the  doorstep 
of  amateur  radio.  The  Amateur  Statk^n  Op- 
era tor's  Ceftllleate  tASO€)  examination 
appeared  tnaunnoun table,  but  he  solved 
problems  as  they  arose.  Learn in$^  of  radio 
theory  and  regufahons,  he  managed  with 
Iha  heip  of  his  nephew,  Govindarajan,  who 
r^ad  out  loud  to  him.  He  teamed  Morse 
co<le  through  a  Morse-code  record  givert 
by  the  late  VU2GW  artd  cassettes  from 
Vy2MO. 

During  the  learning  period-  Cbak  hed 
Joined  the  Madras  Amateur  Radio  Society, 
whk;!)  trrteractdd  with  the  iicensirig  au- 
ttKHity  (WPQ]  amE  obtained  permission  for 
him  to  use  Ns  nephew  as  a  scribe.  Govin- 
daralan  would  read  out  the  quest  ion  and 
Chak  would  reel  off  the  answer,  which  was 
falthlully  transcribed.  Two  WPC  oftl^ 
dels  stood  by  to  make  sure  that  the  high- 
school-going  nephew  did  rmt  add  his  own 
wisdom  to  t^  answers. 

Oiak  came  out  with  flying  cotors  and  In 
due  course  (generalFy  a  year  in  this  coun- 
tryy  he  was  asaigned  his  callsign.  VU2TTC. 
Where  to  firKJ  a  rig?  Those  wefe  itte  days 
before  IttieraltzLation.  and  one  had  to  build 
or  smuggle  in  equipmeni.  Chali  built  a  sin- 
gle-ttequency  crystal -con  trolled  ORP 
transmitter  and  used  II  with  a  Philips  do- 
meatic  3-band  transistor  receiver.  IHis  first 


contact  was  wffch  VU2MKS  oo  7010  kHz  cxi 
March  9,  1979. 

After  a  while,  VU2APS  helped  him  build 
a  rig  with  an  307  final  and  a  vto.  In  the  f kst 
two  years,  Chak  ran  up  an  impressive  total 
of  tO;,000  contacts,  local  and  OX.  all  on  the 
40"meter  band  in  CW  and  AM  modes' 

VU2TTC  la  today  a  byword  arT>ong  ih© 
SWLs  in  this  part  of  the  country,  lo  be 
found  on  the  40-meter  band  every  mom- 
InQ.  ready  to  have  OSOs  with  newcomers 
laRing  itve^r  first  hesitant  steps  or  okl<t{rTH 
era  tryirvg  lo  test  ttte^f  top  CW  speed.  A 
teactver  by  profesalon,  Ctiak  feadily  fielps 
all  newcomers  with  advice  attd  tutoring  In 
radio  theory  and  h^orse  code. 

Chak  recently  had  a  pleasant  expe^^i- 
ence.  He  received  a  used  Vaesu  FT-/  as  a 
gift  from  Steve  DJ1US.  Though  he  antici- 
pated difficulties  In  clearing  the  gitt 
through  customs.  It  was  sufprislngly 
smooth  sailing,  thanks  to  VU2MV  who  ac- 
companied him  lo  the  customs  office.  The 
customs  officers  were  nice  enough  lo  de- 
liver itie  parcel  to  him  at  Madras  instead 
of  sending  H  along  a  fuilhef  lOO  miles 
through  Itw  mai^s. 

At  the  time  of  wntlng  this,  a  linear  to  go 
with  the  FT-7  is  on  the  way  as  a  gift  from 
Kazu  JJITZK;  Chak  can  look  forward  to 
a]lt>and  operation  in  the  rieai  future. 

If  you  hear  vy2TTC.  please  do  have  a 
word  of  appieciation  for  a  man  who  has 
r>ot  allowed  blindness  to  stand  in  the  way 
of  meanlnpfui  active  life— something  un- 
uaual  In  this  part  ot  ihe  world. 


Photoe  by  4Z4liK 


Dmwmq  winning  mttfe  ttckets at  the  fiamfest  Lait  to  rigfiU  Tuv(a  4X4GT,  iARC  tmasixiw, 
Naomi  4X$DW,  ^ecretafy  and hamiesf  organizef,  and  Yankefe 4X4AH. 


ISRAEL 

Ron  Oans  4Z4MK 

Kibbutz  Uiim 

Negev  Mobita  Post  Office  65530 

tsfael 

THE  BAR  ILAN  HAMFEST- 
THE  OLO-TiMERS  REMeNBER 

On  Saturday  evening,  March  30,  1985. 
the  Esrael  Amateur  Radio  Ctub  held  Its  an- 
nual hamfest  and  social  gathering  In  Ihe 
banquet  hall  of  the  8ar  Han  University 
near  Tel  Aviv.  Ajmor^  the  highlights  were  a 
buffet,  a  display  ol  the  latest  gear  frocrt  the 
lsra«ii  distributors  of  Kenwood  and  Yaesu, 
a  raffia  of  gear  ranging  from  handie- 
talkies  to  computer  accessories,  and  the 
awarding  of  prices  to  the  winrvers  of  the 
rac^it  lAFIC  OSL  card  contest 

The  main  feature  of  tt>e  evening  was  tJie 
calling  up  to  the  podium  of  a  number  of 
seasoned  old-timers  who  recounted  tales 
of  their  experiences  in  ham  radio  in  the 
pre-atate  days  and  the  early  period  Of  the 
Independence  of  oor  country. 

The  first  to  speak  was  Shioimo  "Skxna" 
Manzari  4X4 BX.  wno  told  that  In  the  days 
0t  the  Srltish  Mandate  of  Palestine,  ham 
radio  was  strictly  forbidden,  the  holding  of 
transmitting  equipment  considered  a 
criminal  o  I  tense  punishable  by  death. 
Nonetheless,  the  amateurs  organized 
ttiemaelves,  issuing  ttkerT>8elves  f^lesline 
callsigns.  Shiomo  was  "assigned" 
ZC63M.  He  recaEled  that  a  frlendjy  British 
officer,  a  ham,  brought  them  their  OS.L 
cards  from  the  RSGB. 

In  1948,  when  tt^  state  of  Israel  was 
proclaimed,  ttie  goverFirnenl  at  first  did 
rwi  want  to  allow  ham-radio  operations. 
Arguing  with  the  authorities,  the  hams 
stated  thai  they  had  not  feared  the  British 
hangman's  noose  previousty.  and  should 
they  not  be  granted  licenses,  they  would 
continue  their  operations  clarKSestirvety, 
f^  we  know,  the  amateurs  won  out,  the 
lirat  4X4  calls  were  Issued,  and  Shiomo 
trecame  the  first  president  ol  the  new  ts- 
raei  Amateur  Radio  Club. 

Fmlke  4X4 AF  brought  down  from  his  at- 
tic a  box  of  n>emorabilia  which  included  a 
ucense  granted  by  tt>e  British  authoritlea 
to  of^erate  a  shortwave  receiver,  stipulat- 
ing a  maximum  antenna  iength  and  height 
of  30.5  meters,  and  stating  that  exceeding 
these  directions  would  result  in  criminal 
pfoceedlngs-  Of  course,  Froike  operated 
as  ZCCAF.  He  displayed  QSL  cards  frcvn 


Shostiarta  Kifschner  4X60L  and  Aharon  4X4AT,  (ARC  pr&si{i^nL 
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FfOike  4X4 AF  shows  OSLs  fmm  the  earty  days  of  tsraef's  independenca. 


March  1984 

Space  Shuilte  extnivaganza 

April  1984 

Insidt*  DayiiHi,  easy  sigjuil  rntmitur. 

fc*ur-hainl  mob i It'  whip 

May  1984 

Spring  anteiitta  issue — !*  projetu! 

June  1984 

Transistor  tejiirr,  frequencv  couiiier, 

VIC  20  Vfi^mc 

July  1984 

Dayt^Jii  ph(j(<>jtmi n<"y,  cordless 
phones,  tiiiiNtruciUm  nieth^Kls 

August  1984 

Twn-tiine  tester,  IT^V-IOl  in<.M:is,  kW 

tor  ItiU 

September  1984 

VfLTHF  waiinieier.  liiiiex  R PH' 
system 

October  1984 

Fall  aiitenfiii  Issue — W  ^ikyhtwiksl 

November  1984 
Color  Computer  SS  IT.  T\l  t  iirc 

December  1984 

TcnuhLone  data  display,  transistor 
tutor,  line  contlitiotrer 

Januarj'  1985 

IC:OM  tiunis.  t'xira  V'lC^^M  menir>r>', 
shi»esirt»g  R  I  IT 

February  1985 

CXSCAE  uplink  amp,  l\\r  helic^ils,  fi- 
ll let  er  CB 

March  1985 

Viiltmieer  exions.  talking  repealer 
c»n  I  roller 

April  1985 

Duytnii  Hani  vent  i4>rt  sf>ecial! 

lshliit»d*s JcKuruii  the  amazing  Hal- 

Ternia 

In  each  back  i&sue,  you II  also  find  our 
regolar  feanirrs  as  well  as  reviews  and 
[tew  product  announcements. 

Each  back  issue  costs  SS.50  plus 
$1,00  !ibipping  and  handling.  On  or- 
ders of  10  or  more  back  i.ssues^  there 
is  a  flat  S7.50  shipping  and  handling 
fee.  Send  your  check  or  money  order 
to  73.  Attn:  Back  Issue  Orders*  80  Pine 
St.,  Petertmrough,  NH  03458, 


•ALCON 

COMMUNICATfONS 


AFTEE  A  li)NG  lOTESTIGATlON  AND  EVALUATION,  EVERETT  L  GEACEW  FOEMEE 
C£M>ft  NER  OF  MIRAGE  TOMMUNICATIONS,  HAS  JOINED  FORCES  WITH  FALCON, 


A  FEW  FEATURES: 

•  AUmode  BflKJLAfl  Mobilo/Fiai*  AmpUfters 

•  All'ihDik  m^VET  MdliilerBu^  Eepeitef  Amplifipn 
«  "Rril"  Repencr  Ap|ifi0S(iiaf  tlieaild-on  type) 

■  i)puotiai  Ph^-^  Recover  PnampOfH^  (rwl  evefyone 


ALL-MODE  BIPOLAR  AMPLIFIERS 

Model  5123  (2Min€r  Ampiifipr)  ........**.. 

25  Wilts  in  ^150^  wmsmt 

lOWiti^iA  =  9l»  watts  wf 
IkjdH  5121  {2'Uem  m  ^is^ma} 

t  Wins  IB  ^  ISO  Watts  out 

I  W«t  in  =  m  Watts  atil 
Mttdel  5122(2'MeH!r  Multj  purppsi"  AmpLner} 

nmattsm  =  m+  y^AiL^  mt 

t  Watts  in  «  SJ  +  Watts  out 
Modd  &ia4  (1  J4^MeCer  Ainplifia-) 

30  Watts m  -  ISOWattsour 

10  Witts  in  =  80  Wa£t&  out 
ModH  5 1 2S  (TaCm  AmplifM'r} 

3  Walts  in  -  1(M>  Watts  oat 

I  Wu(.t  iij  =  40  Watts  om 


LMS236 


Lbtt2S5 


list  1275 


Uslt2IO 


Li^(305 


MOSFET  POWEfi  AMPLIFIERS 

(Same  Ranges  a£  Blpotai^) 


HOSFET  REPEAIER 
AMPLIFIERS 


Model  4111  {2'M€teT  Itepeatcr  AmplTier} 

2(1  Watts  in  *  IW  Watts  wt 

lOWatusin  =    mWjmsout 
2Wfiasio  «    30WatLsi?uf 
Uom  4114  (2-Mcter  Bepma  Amptilkf ) 

ZWamm^  EDO  Warn  Otif 

1  Wattin  =    a^Wsttsouf 
MtKJ^I  4112(1  V^  Meter  Repealer  .^nplilief) . 

£5Watts//i  =  1(W  Watts  rtuf 

lOWaMsw)  ^   70  Waits  oa/ 
Uijdel  5142(70-Cm  Repealer  Amplifier} 

30Wati£m  =  JOOWaitscwl 

IQWamm  =    40Wittaattf 


Send  for  Prices) 


Li9t$2S5 


Lts|l368 


...List  1295 


list  1375 


1 


Far  man  biTcHiiMtim  wc  jovi  loci]  deakr  or  oU 
factorv  for  details, 


Post  OfTice  Box  8979 
Newport  Beach,  CA  9265S 
Telephone:  (714)  760-3622 


When  Bobby  Jones 

wants  to  call  hornet 
he  pushes  one  button. 


\-itc 


■^Qr>. 


'Ad, 


THE  CES  MiCRODiALER 

^21  digits  per  memory 

•  10  number  autodial 

•  20  digit  last  number  redial 

•  Field  programmable  ANl 


"When  You  Buy,  Say  73" 


Cofmnu/if cations  Electronics  Spec£aX£les,  Inc. 
P.O.  Box  2930,  Winter  Park,  Rorida  32790 
Telephone:  (305}  645-0474 

Or caU  ioU-frme  (BOO)  32 7-9956  exi.  272 (Orders  Only  Rease} 
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^lonlvi,  Syria,  and  Saudi  Arali^a,  indeed 
rare  prizes,  and  a  card  from  ZC6JM,  \tm 
station  of  ttia  American  Consulate  in  Je- 
rus^Fem, 

Yankele  4X4 AH  had  a  dlfferen!  kind  of 
eocperlefKe  on  the  air  in  the  days  pf^or  to 
Israel'^s  independence.  WcKkln^}  with  a  n^ 
tionalfit  gfoup,  tie  set  up  an  ARC-5  Corrh 
maniJ  Set  Iransn^ilter  wllti  a  carbon 
mfcroptione  and  originated  twenty-minute 
bfoadcastjj  to  itie  general  public,  change 
Ing  locations  for  ^ach  transmission. 

The  affair  went  withoyt  a  httclt  fof  about 
a  yeai,  untH  one  day.  f^ve  minutes  Into  the 
broadcast,  one  of  the  group  bijrst  into  the 
room  from  wtiich  they  were  broadcasting 
In  Tel  Aviv  to  Aay  that  t?idy  wem  sur- 
rounded by  BfitlsrL  Soldier^  and  police.  To 
ttii^  dny,  Yankele  thtnka  that  someone  in* 
formed  on  ttWfn.  as  in  those  days  direc- 
tlon-Nnding  equipment  was  most 
primitlvat  and  there  I9  no  way  ttiay  c&uld 
have  been  DFed  In  sue  hi  a  short  lime, 

Yankele  and  his  friends  were  arrestedp 
and  as  a  punlat^ment.  Vankele  was  exiled 
to  Britivh  prison  camps  in  Brltrea  and 
K^iya,  bein|2  allowed  lo  return  tKxne  only 
once  ttve  state  of  Israet  was  prociaimedn 
Yankele  enltstecf  In  the  Israel  Defense 
Force's  Signal  Corps,  wherfi  hi$  bosa  was 
Joe  Berr  4X4 AA  Y^nkefe  was  bitten  by  the 
tiam-radlo  bug,  and  soon  earned  his  first 
amateurfad>o  license. 

S^imahon  4X4GF  (Gefffte  Fish)  was  a 
memt»f  of  ttie  pre-state  underground  Ha- 
gana  forces  that  w^re  concerned  with  the 
bringing  In  of  fefugees  from  Hitler's  death 
camps  In  Europe,  running  th«  British 
blockade  of  Ui«  lhen^Riiestlr>e  coast.  He 
tiecame  a  wireless  operator  in  the  Hagana 
net  that  coordinated  the  IH<egal  Immigra- 
tion operatton.  Like  Yankele,  when  Israel 
gained  Independence,  Shimshon  was  bit' 
ten  by  ttie  ham  bug^  and  the  bands  have 
nover  been  the  same  since. 

Rx  many  of  the  ham$  present,  these' 
fitode^  were  a  tiving  hlatoiy  lesson.  Today 
we  all  take  nam  radio  for  gianied,  yet  the 
stories  of  the  old-timers  here  brought  back 
a  period  that  today  Is  difficult  to  Imagine, 

Special  itianks  go  out  to  Naomt  4>;60W.^ 
wtio  worked  very  hard  to  orffanize  and  see 
through  this  hamfest  A  few  hundred  am- 
ateurs plus  their  XYLs,  VLs.  or  OM3  were 
present,  and  the  sale  of  raffle  tickets  bol- 
stered the  club's  treasury  substantially,  so 
that  financial  support  for  Ihe  coming 
year's  activities  ^  ensur«d. 


POLAND 

7S-2Q0  Bialogan^ 
Buc^a  213 
Poiamf 

Al  the  beginnino  of  Septembef,  1984, 
the  central  radio  station  of  PRAA  {Polish 
Radio  Amateurs  Association)  began  to 
transmit  broadcasts  of  informatl^on  and  to 
establish  contacts  Stiparatety  from  the  Ra- 
dk3  In  formal  ton  Bulletin  of  PRAA,  on  every 
Sunday  at  1030  local  time  on  3700  ki-fz 
(SSB)  and  7060  kHz  (AM},  Furthermore,  irv 
formative  SP6PZK  broadcasts  are  trans- 
mitted every  Wednesday  at  1 700  locai  time 
on  3700  kHz.  Broadcasts  of  PRAA  incluele 
the  latest  news,  announcements  from 
PHMi  fteadquartsfs,  advisory  service,  ac- 
counts of  hams'  ventures,  and  technical 
Information. 

After  the  broadcasts,  operators  of 
SP5PZK  sstal3iFsh  contacts  with  rsdk)  aJTv 
aieurs  and  provide  reports  00  broAdcasi 
•udlt>lllty«  wait  for  informatton  conc«mir>g 


ail  radk)  amateurs,  and  answer  question!. 
At  first,  SP5PZK  estabhst^es  contacts  with 
foreign  stations,  and  next  with  SP  in  a  dis- 
trict order.  Radio  station  SP5PZK  has 
been  Installed  in  the  PRAA  Office  Mar- 
szawa  Jaracza  2>  and  uses  transceiver  T& 
520  MVtdielta-loop  antenna  for  shortwave 
Simuitar>eousty  fo<  local  receivers  there 
are  l>roadcast8  on144  MHz  FM  with  rad^b^ 
telephone  ¥M-3D2  and  an  omnidirectional 
antenna  with  vertical  polarization. 

The  oldest,  most  active  DK  Cfub  of 
PRAA  commemorated  its  2Sth  anniversary 
in  1984.  Ttte  club  was  lounded  by  SP7H)C 
SP3Pt.  SPBCK.  SP5HS,  and  SP2AP  on 
June  9th,  1950.  During  Us  25  years  of  exis- 
tence, m&mt>ers  of  the  club  met  eactt 
other  at  15  rallies  in  different  locations  Irt 
Potand  The  i6th  rally  took  place  In  Boch- 
eniec  near  Kieice  on  October  6-7,  1964. 
Over  130  members.  woyld-t»  memtiers, 
and  friends  of  the  club  heard  a  presenta- 
tion of  the  outgoing  president,  SP9ZD.  He 
gave  an  account  of  the  25  years  of  activity 
of  the  club  and  discussed  some  real  orgs- 
nizatlonai  problems. 

Constant  issuances  of  tlcenias  was  a 
topic  for  discussion,  Proposed  amend* 
ments  to  laws  regulating  hams'  activities 
In  Poland,  new  proposals  for  e^ttension  of 
fadio  amateurs'  rights  relative  to  new 
bands  of  SW,  and  mobile  and  portable 
rm>des  wigre  other  subjects  of  discussion. 
Trafismtssion  and  reception  demonstra- 
tions on  CW  and  RTTy  with  a  mlnlconv 
puter,  by  &PSPEO,  aroused  great  Interest 
among  the  participants. 

SP9CTW  reported  results  of  Inletcon- 
lest  KF  1961,  224  SP  stations  entered,  of 
which  180  wer4  eiasslfted  as  IndMduaL 
The  champk^n  of  Intercontest  in  mixed 
and  phone  categories  vifas  SF*9HWN;  In 
category  CW— SP6FER,  and  In  the  crub  ra- 
dio station  categofy— the  SPaPOi  team. 

The  next  XV 1 1  raily  Of  SPDX  Ctubs  will 
take  piaee  in  1965^  If  a  distnci  board  of 
PRAA  undenakes  resolving  hardships. 

On  January  20,  1385,  from  06O0  Mil  tOOQ 
local  time,  Polish  RTTY  contests  were  ar^ 
ranged  by  the  district  board  of  PRAA  In 
l^szno,  on  3,S  MHz.  call  *'GQ  SP." 

The  b9sl  Polish  stations  ti^t  took  part 
tn  OKOX  Contest  1983  were: 

•  Single  op,  multiband— SP5QtQ;  ^3^ 
SP3GVX;  3.5^SP8EMO;  7— SP4EEZ^  14— 
SP7MG0;  21— SP2NA;  28— SP6fiFK. 

•  Multi-operator,  muiliband— SPSZHY. 
The  best  Polish  stations  tttat  took  pan 

in  MCC  Contest  19&4  were: 


•  Single  Op.  muUiband^SPSEXA, 
SP6AEG,  SP3LPR. 

•  Multi'Op,      mulliband  — SP9KJT. 
SP7KTE 

The  best  Polish  SWL  In  this  contest  was 
SP9311(WA. 


PORTUGAL 

Lufs  Mlguei  de  Souse  CT4UE 

PO  Box  32 

S.  Joao  do  E$ttifft  2765 

Portugal 

Ttiis  lima  you  will  read  about  a  DXpedl 
tion  organised  by  a  few  l^rluguese  hams 
during  the  last  WPX  contest,  in  March.  It 
waste  the  Island  of  Berienga.  a  beautlftii 
place  surrounded  by  water  which  is  nice 
ar%d  clear;  there  is  not  any  son  of  pollution 
down  tttere.  We  also  canr>oi  find  any  medi- 
eval architecture  (Hi),  bul  an  old  but  nice 
lighthouse  can  be  seen. 

Our  thank$  to  Lula  GT4isfH  who  i^indiy 
sent  us  the  following  report: 

Myself  wnd  CT4UW,  we've  been  thinklino 
about  n^peatrng  the  Q|>e'rati€n  from  Ber- 
lenga  island,  still  with  the  very  special 
calip  CTSBI.  We  decided  together  with  the 
others  to  make  the  first-ever  serious  multi- 
muiti  effort  from  CT  land,  during  the  CQ 
WPX  SSB  ContestI 

Per  success,  we  had  airrwst  all  the  nee- 
Gsaiary  ingredients:  one  island,  a  rare  pre- 
fix, ertd  a  fantastic  team  composed  of  Joe 
CT1A02,  John  CT4iJW,  Joe  CT1B0H.  and 
the  author  (CT4NIH)  with  the  precious  help 
of  our  o^d  friend  Commandef  Patricio  (Por- 
tuguese Navy  Officer^  Weather  <^ndHions 
wefe  very  good  on  the  west  coast  of  Por* 
tugal^onfy  a  few  windy  days. 

We  Installed,  after  a  routine  voyage,  4 
stations  with  their  antennas,  and  CT1 AOZ, 
Willi  his  Machiavellian  (and  effic^nt)  sys- 
tem on  160  meters.  TT>e  island  has  out- 
standing  conditions  tor  Top  Band.  I  was 
lust  actl^  on  40m:  on  20  aiKl  80  we  had 
CTtBOH.  and  on  10/lS,  (jr4UW. 

But  Murphy  was  there! 

Power  on  the  isTand  was  about  1 70  volts 
instead  of  the  220  ac  necessary  as  a  m'lnl^ 
mum  for  the  linear  amplifiers  (Drake/ 
Yaesul,  wtth  great  vartatkmst  Ttien,  ^ust 


20  minutes  before  the  contest  started^  I 
heard  CTIBOK  shoyting,  very  excited^ 
"t've  no  antennar  Oti.  that  Murphy!"  The 
wire  had  come  down  with  the  strong 
winds.  Everybody  ran  upstairs  {\  mean 
more  Ihan  300  st«pt)  to  tfte  top  of  the 
lighthouse  In  the  deep  night  to  rufilacfl  the 
antenna! 

Well,  after  Itiat,  our  multi-myltl  was 
started  at  0010  precisely,  by  CTIBOH,  with 
very  very  poor  propagation  eitcept  on  20^ 

I  thinlf  CTIAOZ  worked  everybody 
around  I60m)  (Some  of  Itiem  twic^.) 

Other  minor  problems  included 
CT4UW's  TK3JR  disintegrating  in  the 
wind— but  replaced  because  we  also  de- 
clared war  on  Mr.  Murphy  fHt  HIJ. 

Excellent  meals  were  prepared  by  Conv 
mander  Patricio,  who  got  a  ni^  tan  in  t^:^^ 
br^lht  sun  of  this  marvelous  island  while 
w«  worited  up  a  vefv  nice  score  (we  hope): 
OSOs  totals: 

t.a  MHz— 350  14  MHz— 2000 

3,5  MHz— 370  51  MHj:— 3B0 

7.0  MHz— 300  2aMHz-0 

Believe  It  or  not,  pfOfHOttiOn  was  in 
veiv  bad  shape  on  28.  Our  total  score  was 
687  prefixes. 

We  hope  sincerely  to  t>e  there  neKl  year 
to  give  you  the  opportunity  to  worK  Ber- 
lenga  Islarn!  and  receive  Its  marvelous 
OSt  r^ard.  Contacts  with  CTt&i  are  valid 
for  the  IOTA  AwJEurd*  having  for  this  pur- 
pose the  reference  EU^40. 

The  OSL  manager  lor  this  operation  Is 
CT4UWh  and  the  QSL  cards  might  l^e  sent 
via  C^tfbook  address. 

visnuRS  IN  useOM 

Last  Apfli  we  had  Frank  l^ose  WiTiV 
from  Cap©  Cod,  Massachusetts.  FranK 
and  Irene  were  here  In  my  shack  for  a 
while,  ^tex1  time  I  write  I  will  bring  you 
more  news  about  Frank's  trip. 

73  from  Portugal  and  good  DX 


WPX  Ccwifesf  ort  d«rJef^  Island  /ajf  March  Left  to  right.  John  0744/ W,  Joe  CTlAOZ^  Com* 
mand»f  Patntnio,  Imis  CT4Hh,  aod  Joe  CTtBOH,  (Photo  by  CT4Nm 


SWEDEN 

Rune  Wsftda  SM§COP 
F/e^vagerr  fO 
S-f55  0QNyMvam 

THE  RELD  AWARD 

The  Board  of  the  Swedish  Amateur  Rft- 
dio  Society,  SSA,  has  taken  the  decision 
to  issue  The  Field  Award  to  licensed  radio 
amateurs  fo<r  verified  contacts  with,  and  to 
shortwave  listeners  lor  verified  reports 
from,  other  radio  amateurs  In  a  number  of 
fields.  These  fields  are  defined  by  the  Lo- 
cator System  adopted  i^  lAPU  as  of  Jan- 
uary 1,  1966  (The  MaJdefUVBad  Lrxralor). 
Contacts  on  or  after  this  date  are  valid  fof 
The  Field  Award. 

The  Field  Award  Is  Issued  for  verlflca- 
lions  of  fields  in  four  classes: 
Platinum—    Ail  324  fields 
Ckud       —    300  fields 
SHver      ~    200  fields 
Bronze    <*    100  fields 

All  bands  for  amateur  radio  and  all 
modes  are  permitted,  f^o  endorsement  a 
will  be  Issued.  Ail  contacts  must  t>e  made 
with  stations  on  the  surface  of  the  eailh. 
The  contacts  shall  be  vehlied  by  regular 
OSL  cards  or  equrvaient.  on  which  the 
field  is  clearly  stated  (or  the  position,  with 
such  accuracy  that  the  field  can  be  deter- 
mined). The  term  ^'position"  refers  to  lon- 
gitude and  latitude  or  lo  the  name  of  a 
place  Q<  a  town. 

if  there  is  any  uncertafnty  about  a  fteld; 
SSA  may  require  additional  Information 
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iMfore  approving  the  con!»ct,  ^f  the  uncef- 
talnty  remains,  the  contact  will  not  be  ap- 
proved for  f  he  award^ 

The  applicatioi^  ahall  b«  made  an  a  GCR 
list,  contakning  fhe  Informal  ion  from  each 
DSL  card  whkiti  is  r^uiied  for  apfKOvaJ. 
The  GCR  ll$t  sh^ll  |>e  v^if  ied  by  ttie  award 
manaQer  or  otft&r  offiQial  of  the  naiionaT 
amatmjr  society  In  thd  country  of  the  ap- 
pltoant.  A  rar^dom  sample  of  individual 
OSL  cards  may  have  to  be  made  and  aent 
to  5SA  fOif  check! rvg,  if  requo^acL 


Tlie  fee  fa  30  Swedish  kroncf.  10  iRCs, 
or  fUS4.00;  the  application  aiJdress:  The 
Field  Award  Manager,  Svarlges  Sanda re- 
am at  orar  (SSA),  Ostmarhsgatan  43.  S-1Z3 
42  Farsta.  Sweden. 

WORLD  ATLAS 

Fiolfce  SM5AGM.  the  Fat1i«r  of  the  wofid 
locator  syetem  (The  Maidenhead  Locator)^ 
has  produced  a  world  atlas  {field  map) 
wh^cti  enables  you  to  determine  the  field 
of  the  station  worketl.  Tlijs  world  atlas 


should  be  available  at  your  national  ama- 
teur-radio society  or  can  be  orctered  from 
SSA  at  tha  address  above  by  sending  a 
large  size  (A4)  &AE  and  6  IFlCs.  A  present 
tallon  of  &M5AGM  amj  tils  woik  with  this 
locator  system  will  be  made  in  a  future 
colurnn. 

7B-SSA  SPECIAL  EVEI4T  STATIONS 

Tills  year  of  I9fl5,  Sveriges  Sandare- 
amatocer  celabrates  its  60th  anniversary^ 
The  Swedish  licensing  authority  gave  Ihe 


SSA  the  opportunity  of  using  ttie  very  rafe 
7S  prefi)i  lor  this  occasion  during  the  pe- 
riod  Apr 4 1  26  to  May  31, 1385.  Various  radio 
clubs  were  part  ot  this  activity  by  being 
able  to  use  the  special  cail  for  certain  club 
activities  for  a  few  days  each.  There  was 
one  special  ca^f  on  the  air  from  each  of  the 
B  call  areas,  i  e.,  from  7S1SSA  to  7S7^A 
and  7S0SSA.  If  you  have  worked  all  3  spe^ 
clal-event  stations  you  may  apply  tor  a 
"Worked  All  7S  Award/'  The  license  fof 
thfs  special  prefix  was  issued  on  April  23. 


",„tecei¥ed  my  moneys  worth  with  tust  <ine 
issue../' 

—J.  Tienbtck 

",.afi¥3)^s  stop  fo  read  €T¥.  eren  (ftoo^h 
most  othet  magaimies  t  receive  (and  write  fori 
t^t^tf  get  cutsory  etarmnatioft..." 

—Fred  Bhchm&n.  KSUGT 


USA 


S^5  00  far  1  year 

$2S.0D 
SIS  QOllandl    SS5.Q0(aii) 


Mftiiico.  Canada  $25.00 

F£>reign                            SlS.OOilandl  S5S.Q0(aiiJ 
(U  S  runds  DAift 

Permanenl  firs.  SMhscripfionl  $100.00 

Sample  Copy     ,    ,  .  S3.S0 

CH£T  LAMBERT,  W4WDR 

1704  Sam  Drive  •  Birmmgham,  Ai  35235 
(205)  854  0?  71 


HAZER  YOUR  ROHN  25  GTower 

•  Antenr>a  ar>d  rotator  mount  on  HAZER. 
cornplete  system  trams  tower  m  verticle 
upright  position. 

•  Safety  lock  system  on  HAZER  operates 
while  raising-lowenng  &  normal  position. 
Never  can  fall 

•  W&ight  transferred  directly  to  tower  Winch 
cable  used  only  ior  raising  &  lowering.  Easy 
to  mstan  and  u^e 

•  Will  support  most  anterria  arrays, 

•  High  quality  materials  &  work- 
manship- 

•  Safety  -  speed  -  convenience  - 
smooth  traveL 

•  Complete  kit  for  50'  or  less  tower 
pnciudes  winch,  cable,  hardware  and 
tnstructions. 

Ha;&r2-Heavv  duty  alum  .t^sq.ft  load  $Z37.D0  ppd. 
Hazer  a-Slandard  aitim  ,  8sq  ft  ioad?l3.0C  Pfli 
HAiai  4  HeavY  cgajv  steel  l&sqfi  load  27800  m. 
BaiJ  iriiy &i  tredimg  TB-25  iDr  any  of  dtiovE  4^^  |i0. 

As  an  alternative,  purchase  a  Martin 
M-13  or  M-t8  aluminiim  lower  engt- 
neered  specifically  for  I  he  HAZEfl 
system. 

GLEN  MARTIN  ENGINEERING  INC. 

P.O.  BoK  7-253  BoonvHIe.  Mo^  €5233 

B1&*i«2-2734 


Pico? 


^WfltHj! 


4*   <^ 


If  youVe  even 

THOUGHT 
about  buying 
a  laptop  com- 
puter, check  out  PICO— J fm 
Briefcase  Computer  Report, 
Wayne  Green's 
newest  publication: 
L^     PICO,  WGE  Center/ 
^^m   74  Rte.  202N,  Peter- 
-^^   borough,  NH  03458. 


f 


•^^^  ^^^ 


WtKUl 


rspiy  COMpKMT— ItHOh^t  OOtrti^ 


Nanw 


Address 


N^d« 


V 


K  OHLY  QUE  ANTENNA 
SJOTATION  SYSTEM^ 
^mJLY  COMPLETE^ 
SilmE  TO  INStAU:  THE 

ORIthf^  DR10  Dua^xis  Rotor  System 
offers  a  coKmjact  A^uth/Elevation  system 
with  a  singlff\ft*al/t?l  unit;  single,  eight-wire 

control  cat}[^  irfierconnect*:  and  wilt  eas- 
ily handj^-i'aB^po^   balanced  antenna 
arraVyafid  up  to  8  scNLeet  of  wind  load. 

Controller, 
One  Installation 


^^ 


A  New  Concept  in  Drive  Systems 

SriNETflC  "^^ 

191 28  Industrial  Blvd.        Elk  River,  MN  55330  (USA) 


Calf  Of  Write  for  More  Information. 
Dealer  Inquirfes  Invited 

612-441-4303 


Telex  756135 


•not  included 


"When  You  Buy,  Say  73'' 
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DEALER 
DIRECTORY 


Culver  aty  CA 

Ciivcr  Qtf  CA  90330,  [19Q-S003.  Tt^M 
■ifla.1886  San  Dk^,  8f7^32  (Roki  NVj. 


Fontana  CA 

Complete  Un^  ICOM.  DenTton,  Tm- 
T«c,  Mir«{{c^  Cubitr.  Lynar,  ow:r  4000 
doztranic  products  fof  bohbykt^  todmi- 
cImd,  fliperuTKtttEf .  Alto  CB  irxdl^)^  Umd- 
moUk.  Fontana  EkctnAks.  M2fl  Stem 
Ave.,  FontHU  CA  9S33S.  &i2^l?t0. 


San  Jc)«^  CA 

New  &  i««d  «m4tntr  ndw  nle$  4t  de- 
vice. Wt  f»tui«  Km  wood,  ICOM, 
Anien,  Viisu.  TaFTet,  Sdotcr  h  mmiy 
moi«.  Shavvr  Bsdto,  Inc,,  ]7?5A  S.  Win- 
cbester    Blvd.,    Canipbcll    CA    fISOOS, 


NewCastkOE 

Fttttiry  Autliari2«d  D«Aier1  Yaem» 
ICOM,  Ten-Tec,  KDJC,  Kenwood,  AEA, 
KBntFonlra,  Santec,  FiUI  line  nf  scces- 
aorks.  No  iaIcs  tMs  in  Delmw^i^.  One  mJl^ 
off  t-^.  OdBwan?  Amaleur  Supply,  71 
TifMihiii  iiwl,  Sew  Cb^  DE  197^. 
SSI-TTSS. 


Pnestofi  ID 

Bon  WB7BYZ  luj  the  lar;^  stodi  (^  am- 
■tefzr  SBBf  in  the  [nlrrmoiiiitna  Wai  and 
(he  best  prices.  Call  me  far  aD  your  ham 
11^  DirtTibutfng,  IE  Sa.  Sla^ 


LittktDn  MA 

The  rdiafalci  ham  store  wrvjitg  NE.  Fiill 
line  of  ICOM  &  JLenwisod.  Ymesu  ItTt, 
Drake,  Daiwi,  B&W  aooasHteL  Curtu 
01  Tnc  beftn.  Lktssi,  Hialier,  TtHexl 
Hy-CiuTii  pfoAicte,  Mira^  ampft.«  Ajtroa 
F.S.,  AJfiha  Delta  pnMecicrn.  ABRL  ek 
Kantronics  Jn$tn]tetlon  aidf.  Whistler 
radar  detacttin.  Full  line  ol  coax  fittln|piH 
TEL— COM  Electronic  Com  man  lea* 
dofu,  675  €nat  Rd,  (RL  lift),  Uttktem 
MA  01430,  486.3400^3040. 


DmyNH 

Serving  the  ham  ccMnnnitilty  with  new 
and  used  eqyi[pni«nt.  We  ^ock  and  mr^ 
vice  most  major  lima!  AEA,  A&hroD, 
Azden,  B&W,  Cuiheraft.  Hy-Gain. 
HmiUs,  ICOM,  EmwQod,  KLM,  Lai- 
■en,  Sftra^  Mode^';.  bookie  potai!!,  cable 
aod  oomiKton.  Bustnai  htiun  9-7  M«i^ 
day  throiif^  Thitradiy^  and  9^  Friday 
and  SattmU)'.  Riv^uUI  EUtttimilet,  & 
Lnndnndcrry  Road,  Dcriry  NH  00035; 
^34-5371. 


AJbany,  Sew  Vork 
UPSTATE  NEW  VORK 

K«0iv<H»d«  icon,  Ten  Tec.  Bddea. 
Ousfacnlt  Lanen,  Hustkr.  ARRL.  Hy- 
Clin,  B&W,  MF],  Mirage.  New  and  used 
equipmeni,  Serving  the  atnat^ur  c?omniu- 
nity  since  1942.  Adirondack  Electronlci, 
Ijk.,  1091  CentraJ  Av«iu«,  Albany  NY 
tSSOS,  ^S-OaOd  {tnm  mile  mm  of  .Nocth- 
way  cot  2W>, 


Columbus  OH 

Tile  biggest  and  best  ham  store  In  the 
Midwest  Featuring  KenwiMd  and  other 
quaiitv'  producti  ^'ith  worlqng^  di^la^'f. 
We  leU  cmly  the  best.  Aucborized  Ken- 
wood  ^rvioe.  Univo^  Amateur  RaiSo,, 
Ittc.  1280  Alda  Dr.^  E/eymd^mtg  (Co- 
hontiiB)  OK  43066.  $6^^267. 


DEALERS 

Your  company  name  and  measige  can 
ix^^in  up  tp  25  words  for  as  little  as  $150 
yeaily  (prepaid),  or  |15  per  month  (pre- 
paid quarterly).  No  mendon  of  mail- 
ordef  business  or  area  code  permitted* 
Directory  text  and  payment  must  reach  us 
60  day-s  in  advance  of  pubijcadon.  For  eac- 
amplep  advertising  for  the  November  *S5 
isnie  miist  be  in  our  hands  bv^  September 
IsL  Mall  to  73  Magazine,  Peterborough 
NH  03458.  ATTN:  Nancy  Ciampa. 


ROPAGATIGN 


Jim  Gray  W7XU 
73  Staff 
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Kantronics 


UTU  X  T  ciHiki  be  Urn  last  tetminat  unit  you  every  buy. 
Srn  fy^  dnd  Con  \  fnelon 

UTU  XT  ttm  Dan  Aff  Tmntnai  Untt 


IJILI  XT  IS  Snivitl  heoiiisc*  it  rec]ijitn*'i  nti 
I         "lal  '^^        '     f  pri        Ml    An  int' 
Riir  rf>nfrw"^f*ssor  t1**r-iMjf7S  CW,  Hi  TV    ,         11^  .^\i\  AMTOR    Tlw^m 
ti;(U(i  pu Kjram  i^  »^*uiy  arrossi^t  t>v  .\  comrtiui yn.,i\\\ji ir,  or  termif  i^il 
pr*)r|r*ini,  lik^*  W  vl  wiih  j 


UTU     XI  r^  Vfn.iUin  in  ^  .lust*  il 

IrvitV  r;off»^^"t'^    ^->*"*'    t.BlJ(f  fcfle,  and  Mtirk  ar"^*  ^n-kr-^f^  hl^f^imr^r 
iMrtfu-p'         ■        I'ljuytfi       :  I 'rntrir  Thr  .vihiftuil'    *; 

lijiit.:L:'  prelif niter  tiller  (jharKje>^  for  tJ^rtirTnirn  (jef  fnrniiint:r.'  on  si 
soliH:tDd  I.  iniJtRT  rtr  lirnilei  lossof^irolinn  alkiw'      i  'Mfivity  lf3vols ol  b 
or  lOmvRMS 


■  UTU  XI  ^u 


;  y  In  UTU  XI   \^  m 

wnn'i  r>ut  dnre  \fi\u\  lefmintil  unit  h  y^iu 
I  iimputpr  or  tr  t 


UrU  XI    n  L 
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**)NhBn  you  Buy,  Say  73" 


The  TU  With  All  The  Features  You  Need 


For  more  information  contact  your  \oca\  authorfeed 

Kantronics  dealer,  or  write: 

K  Kantronics 

1202 e  25rd SCref^t     mi\ 842-7745 
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What  To 
Look  For  In  A 
PKone  fttch 

The  best  way  to  decide 
VMhai  paich  is  ri^hf  br  you 
Is  to  first  d^dd«  what  a 
patch  should  do.  A  patch 

should: 

•  Give  complete  control  to 
the  mobile,  allowing  full 
break  in  opera  lion. 

•  Not  interfere  with  the 
noimal  operation  of  your 
base  station.  It  should 
not  require  you  to  con- 
nect and  disconnect  cab^ 
les  (or  flip  switches!) 
every  titttc  you  wish  to 
use  your  radio  as  a  nor- 
mal base  station, 

•  Not  depend  on  volume  or 
squelch  settings  of  your 
radio.  It  should  work  the 
same  regardless  of  what 
you  do  with  these  con- 
iTois, 

•  You  should  be  able  to 
hear  your  base  station 
speaker  with  the  patch 
installed.  Remember,  you 
have  a  base  station  be- 
cause there  are  mobiles. 
ONE  OF  THEM  MlQKl 
NEED  HELP. 

•  The  patch  should  have 
standard  features  ai 
no  extra  cost.  These 
should  include  program- 
mable toll  restrict  (dip 
switches),  tone  or  rotary 
dialing,  programmable 
patch  and  activity 
timers,  and  front  panel 
Indicators  of  channel  and 
patch  status. 

ONLY  SMART  PATCH 
HAS  AU.  OF  THE 
ABOVE. 

Now  Mobile 
Operators  Con 
Enjoy  An 
Affordable 
Personal  Plion« 
Patch.  .  . 

•  Without  an  expensive 
repeater. 

•  Using  any  FM  tranceivw 
as  a  base  station. 

•  The  secret  Is  a  SIMPLEX 
autopatch.  The  SMART 
PATCH. 

SMART  PATCH 
Is  Easy  To  Install 

To  install  SMART  PATCH, 
connect  the  multicolored 
computer  style  ribb4>n  cable 
to  mic  audio,  receiver 
discriminator,  PTT.  and 
power.  A  modular  phone 
cord  is  provided  tor  con- 
nection lo  your  phone  sys- 
tem. Sound  simple?   . . . 

ms! 


impiex 
Autopatch,  there's  no  waiting 

for  VOX  circuits  to  drop. 
Simply  key  your  transmitter 

to  take  control. 


SMART  PATCH  i%  all  you  need  to  turn  your  base  stattoii  into  a  per- 
sonal autopatch.  SMART  PATCH  uses  the  only  operating  system 
that  gives  the  mobile  complete  control.  Full  break-in  capability  al- 
lows the  mobile  user  to  actually  intemtpt  the  telephone  party. 
SMART  PATCH  does  not  interfere  with  the  normal  use  of  your  base 
station.  SMART  PATCH  works  well  with  any  FM  transceiver  and  pro- 
vides switch  selectable  tone  or  rotary  dialing,  toil  restrict, 
programmable  control  codes.  C  W  ID  and  much  more. 

To  Take  CONTROL  with  Smart  Patch 
-  Call  800-327-9956  Ext.  101  today. 
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Communications  Electronics  Specialties,  Inc. 

PO.  8o?t  2930.  Winier  Park.  Florida  32790 

Telephone:  (305)  645  0474       Or  caU  toU-free  (800)327-9956 


How  To  Use 
SMAHT  PATCH 

Placing   a  caE!   is  simpl 

Send    your    access    coc 
from  vour  mobile  (exan 
pie:   '73).  This  brings  id 
the   Patch   and  you   w 
hear  dial  tone  transmitte 
h-om    your    base    sEatioi 
Since  SMART  PATCH 
checking  about  once  pi 
second  to  see  if  you  wai 
to  dial,  all  you  have  to  d 
is    key    your    tmnsmitte 
then  dial  the  phone  nun^ 
her.    You   will    now   hea 
the  phone  ring  and  some 
one  answer.  Since  the  eji 
ha  need  control  system  c 
SMART  PATCH  is  con 
stantly  checking  to  see  i 
you  wish  to  tatlc,  you  neei 
to  simply  key  your  trans 
mitter     and     then     talk 
Thais   rights   you   slmph 
key    your    transmitter    u 
interrupt  the  phone  line 
The    base    sfation    auto 
malically  stops  transniit 
ting    after    you   key   youi 
mic.  SMART  PATCH  doei. 
not    require    any    special 
tone  equipment  to  concro 
your  base  station.  ](  sam- 
ples very   high   frequency 
noise     present    at    your 
receivets  discriminator  to 
determine  if  a  mobile  li 
present.  No  words  or  sylla 
bles  are  ever  lost. 


SMART  PATCH 
Is  All  Yon  Need 
To  Automatically 
Patch  Your  Base 
Station  To  Your 
Phone  One. 

Use  SMART  PATCH  for: 

•  Mobile  (or  remote  base', 
to  phone  line  via  Simplex 
base,  (see  fig  1.) 

•  Mobile  to  Mobile  via  ln*j 
terconnecied    base    sta- 
tions for  extended  range, 
(see  fig,  2.)  j 

•  lelephone  line  to  mobile 
(or  remote  base), 

•  SMART  PATCH  uses 
SlMPLt:X  BASE  STA- 
TION  EQUIPMENT,  Use 
your  ordinary  base  sta-^ 
tion,  SMART  PATCH 
does  this  without  Inter- 
fering with  the  normal 
use  of  your  radio. 


WARRAIMTY? 

YES^  ISO  days  of  warran- 
ty protection.  You  simpty 
can't  go  wrong. 
An  FCC  type  accepted 
ccNipler  is  available  for 
SMART  PATCH. 


NEW  GALAXIES  OF  PERFORMANCE  ON  VHF  AND  UHF 


FULL  DUPLEX!! 


TELLITESn 


SCATTER!! 
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The  New  Yaesu  FT-726R  Tribander  is  the  worid's  first  multfband,  multimode  Amateur  trantcelver  capable  of 
full  duplex  operation.  Whether  youYe  interested  in  OSCAR,  moonbouni^,  or  terrestrial  repeaters,  you  owe 
yourself  a  look  at  this  one^f-a-kind  technological  wonder! 

MuKlband  CapabrHty 

Factory  equipped  for  2  meter  operation,  the  FT-726R  is  a  three-bar>d  unit  capable  of  operation  on  10  meters,  6  meters,  arvd/or  two  segments  of 
the  70  cm  bar>d  (430-440  or  440-450  MHz),  using  optional  modules.  The  appropriate  repeater  shrft  is  automatically  programmed  for  each 
module.  Other  bands  pending. 

Advanced  Microprocessor  Control 

Powered  by  an  8-bi(  Central  Processtr>g  Unit,  the  tefMhtfmel  memory  of  the  FT'726R  stores  both  frequency  and  mode,  wrth  pushbutton  transfer 
capability  to  either  of  two  VFO  registers.  The  synthesized  VFO  tunes  in  20  Hz  steps  on  SSB/CW,  with  selectable  steps  on  FM.  Scanning  of  the 
band  or  memories  is  provided. 

Puff  Duplex  Option 

The  optional  SU-726  module  provides  a  second,  parallel  IF  strip,  thereby  allowing  full  duplex  crossband  saleflHe  work.  Either  the  transmit  or 
receive  frequency  may  be  varied  during  transmission,  for  quick  zero^beat  on  arrother  station  or  for  tracking  Doppler  shift. 

High  Performance  Features 

Borrowing  heavily  from  Yaesu*s  HF  transceiver  ex periencet  the  FT-726R  comes  equipped  with  a  speech  processor,  variable  receiver  bandwidth, 
IF  shift,  ail-mode  squelch,  receiver  audio  tone  control. and  an  IF  noise  blanker.  When  the  optional  XF'455MC  CW  filter  is  installed,  CW  Wide/ 
Narrow  selection  is  provided.  Convenient  rear  panel  connections  allow  quick  interface  to  your  station  audio,  linear  amplifier,  and  control  lines. 

Leading  the  way  into  the  space  age  of  Ham  communications,  Yaesu's  FT-726R  is  the  first  VHF/UHF  base  station 
built  around  modern-day  requirements.  If  you're  tired  of  piecing  together  converters,  transmitter  strips,  and  relays, 
ask  your  Authorized  Yaesu  Deafer  for  a  demonstration  of  the  exciting  new  FT-726R,  the  rig  that  will  expand  your  DX 
horizons  1 


Price  And  Specifications  Subject  To 
Cfiange  Without  Notice  Or  Obligation 
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YAESU  ELECTRONICS  CORPORATION  6851  Walthall  Way,  Paramount,  CA  90723 
YAESU  CINCINNATI  SERVICE  CENTER  9070  Gold  Park  Drive,  Hamilton,  OH  4501 1 


(213)  633-4007 
(513)874-3100 
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. .  .pacesetter  in  Amateur  radio 
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up  Front  and  Center! 


TR-7950/7930 

Tile  exceptional  front- end  selec- 
tivity and  sensitivity,  coupled  witti 
Kenwood*s  excellent  audio  section, 
gives  you  lots  to  hear!  Compact 
design  makes  this  transceiver  at 
home  in  the  shack  or  on  the  go! 

Large,  easy-to-read  backlighted 
LCD  readout 

Indicates  receive/transmit  frequency, 
frequency  offset,  sub-tone  selection, 
memofy  status.  An  LED  readout  indi- 
cates S  &  RF  units.  REVERSE,  CENTER 
TUNING.  PRIORITY,  and  ON  Aia 

Programmable  scanning,  with 
center*stop  tuning. 

Microprocessor  technology  allows 
you  to  scan  tfie  entire  2  meter  band, 
or  just  a  small  portion  of  it.  Scanning 
stops  on  the  center  frequency  during 
band  scan— a  Kenwood  excJusivef 


21  Multi-function  memory  channels. 

The  TR-7950/7930  "rennembers"  fre- 
quency offset  and  optional  subtone 
channels.  Memories  1-15  are  for  sim- 
plex and  "normar  repeater  operation. 
Memory  pairs  16/17  and  18/19  are  for 
"odd-bair  splits.  Memories  "A"  and 
"B"  store  upper  and  lower  band  scan 
limits.  The  radio  "beeps"  when 
memory  channel  1  is  selected. 

Extended  frequency  coverage. 

Covers  142000-148.995  MHz  in 
5- kHz  steps.  Repeater  offsets  are 
automatically  selected  in  accordance 
with  the  ARRL  2  meter  band  plan.  The 
front  panel  "OS"  key  may  be  used  to 
allow  manual  changes  in  offset 

Mytti-tunction  keyboafd. 

The  16- key  DTMF  pad  can  also  be 
used  for  direct  frequency  entry,  sub- 
tone  selection,  memory  address  and 
scan  programming.  The  keyboard  is 
illuminated  for  night  time  use. 


TR-7950  optional  accessories: 

•  TU-79  three  frequency  tone  unit 

•  PS-430  power  supply 

•  KPS-12fixed-statton  power 
supply  for  the  TR-7950 

•  KPS-7A  fixed-station  power 
supply  for  the  TR-7930 

•  SP-40  mobile  speaker 


SP-50  mobile  speaker 
MC-55  mobile  microphone 
MC-46  16- key  autopatch 
UP/DOWN  microphone 
SWT-12m,  100W 
antenna  tuner 
SW-100A/B  power  meters 
PG-3A  noise  filter 


Mode;  TR-7950  f45  waus)  shown  TR  7930  iS  tdenttcsl  bul  with  25  watts  ouiput. 

Compters  semce  manuais  are  a]/asiabie  for  3ti  Trio-Kenvvood  itBnsceivers  an^  mosf  accessories 
Speciiicatfon^  and  prices  are  subject  to  change  without  notice  of  Qbligation, 


More  TR-7950/7930  information  Is  avail- 
able from  authorized  Kenwood  dealers. 

KENWOOD 


TRIO-KENWOOD  COMMUNICATIONS 
1111  West  Walnut  Street 
Compton.  CaJifornia  90220 


